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Heavy duty trucks carrying maximum payloads at modern speeds 
put enough power through their double reduction rear axles to 
require maximum bearing capacity in the given bearing space. 
Pound for pound the Timken Bearing—made of Timken Alloy 
Steel—will carry more radial-thrust load and that's why they are 
required in such mountings as the one shown. 


You can obtain accurate gear settings with Timken Bearings be- 
cause of their adjustable feature. Their ability to keep shafts rigid 
and in dead-true alignment prevents shifting tooth contacts that 
are a serious menace to axle life where heavy tooth loads prevail. 


Don't overlook the fact that Timken Bearings in double reduc- 
tion axles provide many economies in building the mounting. 
This feature is desirable from both the truck manufacturers’ and 
operators’ viewpoints. 





THE TIMKEN ROLLER BEARING COMPANY, CANTON, OHIO 
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Wuat you see above is the main drive on a Heald Bore-Matic. Turn 
on the power and the whole unit gently vibrates at the rate of approxi- 
mately 1200 times a minute. This is a lot of jiggling, but it stops right 
there. Heald engineers saw to that, for vibration must be entirely 

_ eliminated for best results in precision boring. First they quarantined 
this worst of vibration offenders — the drive motor, the clutch and 
brake drive and the hydraulic pump — by isolating these units low 
down at the rear of the base. Then they mounted the entire unit on 
vibration dampeners so that practically zero vibration escapes to the 
base. To make doubly sure they included multiple “V” belt drive from 
the motor, and flexible tubing between pump and hydraulic system 
to insure smooth transmission of power. And that is not all. Bore-Matics, 
too, have the clutch and brake unit also mounted on vibration damp- 
eners . . . multiple “V” belt drive to boring heads . . . the base itself 
is extremely massive, rigid, to absorb any stray vibration. All these 
are reasons why Heald Bore-Matics are able to produce “tenth” pre- 
cision consistenfly . . . and are A-1 reasons why Heald Bore-Matics 
should be seriously considered for every precision boring job. 
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We Still Say 
What This Ad Said 


To PUT IT MILDLY, the world has seen 


plenty of changes since the above ad 
appeared back in ’37. 

Yet this four-year-old ad tells a story that 
could have been written just yesterday. It 
is the story of the way we do business. 

In 1937 we said that our clutch was the 
best clutch that skill, science and work- 
manship could produce. We say the same 
today of a vastly improved and thoroughly 
modern product . . . and we pledge our 
efforts to continue the Borg & Beck policy 
of improvement so that the ad above will 


still hold true at any time in the future. 








| 
| 
Vice-Presidents | str? 4 
508. 8. HILDRETH nen &. eomnume Borg & Beck Division, Borg-Warner Corporation 
EVERIT B. TERHUNE J. H. VAN DEVENTER C. 8S. BAUR 
WILLIAM A. BARBER, Treasurer JOHN BLAIR MOFFETT, Secretary 
JULIAN CHASE THOMAS L. KANE G. C. BUZBY 
P. M. FAHRENDORF HARRY V. DUFFY CHARLES J. HEALE | 
December 15, 1941 When writing to advertisers please mention Automotive Industries 3 





AUTOMOTIVE INDUSTRIES. Vol. 85, No..12. Published semi-monthly by Chilton Co,, Chestnut & 56th Sts., Phila. 
Office at Philadelphia, Pa.; Under the Act of Congress of March 3, 1879. In Case of Non-Delivery Return Postage Guaranteed. 


States Possessions, and all Latin-American countries, $1.00 per year. Canadian and 


1942), 50 cents. 


Entered as Second Class Matter October 1, 1925, at the Post 
Subscription price: United States, Mexico, United 


Foreign $2.00 per year; single copies, 25 cents, except Statistical Issue (Mar. 1, 























such as these hinge sections, have accurate 
cross sections—save machining. 
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Automotive Defense 
Plants Scattered in U. S. 


An analysis of the distribution of 
the automobile industry’s defense work 
shows the location of one or more motor 
defense plants in 17 states and 67 com- 
munities. On the west coast, three Cali- 
fornia plants are engaged in aircraft 
and military production. Army trucks 
are manufactured in Seattle. On the 
Atlantic coast, Connecticut has two 
automobile defense plants. Maryland 
makes motor trucks. New York, New 
Jersey, and Pennsylvania have motor 
plants in nearly a score of cities turn- 
ing out tank parts, marine equipment, 
aircraft assemblies, etc. The South is 
represented by plants in Memphis, At- 
lanta, and Henderson, N. C. Michigan 
has defense plants in 11 cities; Ohio 
has nine; Indiana, seven; Wisconsin, 
five; and Illinois comes next with four. 
West of the industrial states, there are 
Missouri with two automobile defense 
cities and Colorado with one. Supply 
firms are scattered over nearly all of 
the 48 states. 

Following normal practices in its 
automobile and truck business, the in- 
dustry in 1941 farmed out a large part 
of the defense job to sub-contractors. 
An analysis of 104 random defense con- 
tracts showed 45 per cent of the dollar 
volume assigned to outside concerns. 





A MESSAGE 


TO YOU... 


Defense Savings Bonds 
and Stamps give us all a 
way to take a direct part in 
building the defenses of 
our country—an American 
way to find the billions 
needed for National De- 
fense. 

The United States is to- 
day, as it has always been, 
the best investment in the 
world. This is an opportu- 
nity for each citizen to buy 
a share in America. 
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West Coast Airplane Industry 
Zooms into Big Production 18 


Just a few short months ago the airplane industry of the country was 
comparatively on a job-shop basis. With the entrance of the defense pro-_ 
gram into the picture there has been revolutionary changes in procedures 
and systems and management. This is the first of a series of articles that 
bring out these changes and show how the assembly lines have been built 


up and how the mass production methods have been accomplished in so 
short a time. 


Airplane Assemblies in Perspective 24 


The old type of blueprint is a thing of the past in many of the airplane 
plants. A new type of drawing is being made that is better adapted to 
the less skilled types of workmen. It is a decided step forward. The story 
of its development and use makes interesting and informative reading. 


Testing Propellers at Hamilton Laboratories 30 


Recent expansion of the testing laboratories of the Hamilton Standard 
Propellers Division of the United Aircraft Corp. enable it to do some 
far-reaching research in their field. This article, in picture and in text, 
shows how far reaching this branch of their work is being carried. 


Powder Metallurgy 34 


This branch of the metallurgical field is given a going over by two authors 
that know their subject. One begins on page (34) and the other on the 
facing page (35). This really should be a “must read” for you as this 
subject is right up in the front ranks of production technique. 


Transfer of Load Due to Braking in 
Tractor-Trailer Combinations 40 
Some few years ago P. M. Heldt wrote an exhaustive article on this same 


subject. So much change has been made in the design of tractor trailers 


that Mr. Heldt has brought the subject up to date with his usual exacting 
thoroughness. 
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Heavy - duty “AUTOMATIC” Fork| 
Trucks Service Production 
Machinery with Utmost 
Efficiency and Beccoudl 


The typical scene is in a large automotive plant 
where a large battery of die presses must be con- 
tinually served on a 24-hour basis with metal 
blanks for making the variety of automotive body 
parts. Incoming bundles of steel plate weighing 
10,000 Ibs. each are transported to storage by 
“AUTOMATIC"™ Heavy-duty Telescopic Lift Fork 
Trucks. As the material is required at the die: 
presses, the trucks remove same from storage and 
transport the individual bundles as shown to the 
various machines. Note how loads are deposited 
at the machines at heights convenient to operator. 


This flexible method of handling metal material 
keeps the production machinery operating at high- 
est peak, eliminates bottle necks, and provides a 
highly efficient stacking system resulting in con- > 
trolled handling at lowest cost per unit. Write for 
full information without obligation. 


AUTOMATIC TRANSPORTATION CO.}. 


IV. OF THE YALE &@ TOWNE MFG CO 


57 W. 87th STREET CHICAGO, ILLINOIS | 


WHEN YOU BUY TRUCKS -- (+4 AUTOMATIC « 
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Industry Goes to War 


A Pledge of All-Out Production 


behind the President and 
Congress. 
“American lives have been lost 
in bombing; ships sunk;-planes destroyed. These 
lives will be avenged through uninterrupted pro- 
duction on the factory front. The munitions of 
war can and will be replaced. 
“Industry will build two battleships for every 
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The quotation above is 
from a telegram to the 
President of the United 
States from the Presi- 
dent of the National 
Association of Manu- . 
facturers 


By the Manufacturers of America 


one that sinks. It will match every bomb with a 
dozen. It will blacken the skies with planes to re- 
place the ones shot down. 

“Industry’s production to arm our fighting 
forces will be limited only by the human endur- 
ance of the men who man and manage its facili- 
ties. 

“With every other patriotic element in the coun- 
try, industry is on the march. It will produce, 
produce and produce to the end that victory shall 
be swift and sure.” 
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T By JOSEPH GESCHELIN 
HE eagles’ eyrie—hatchery of wings for the Army 
and Navy, for Britain and China and Russia—that’s 
the role of the airplane industry on the West Coast. 
Names already a by-word the world over originate 
from the small group of airplane builders nested in 
a circle about Los Angeles—with Consolidated to the 
south at San Diego, Boeing to the north. 

Here are bred the famous Catalina patrol bombers— 
protectors of the North Atlantic convoy lanes; 
the four-engined Liberators for Britain; Hudson 
bombers, terrors of the skies over the invasion 
coast; Lockheed Lightning Interceptors; Vultee 
Vengeance fighters; high-ceilinged Consolidated 
B-24 four-engined bombers for the U. S. Army; 
Flying Fortresses; the Vega Ventura bomber 
now aborning said to be more deadly than the 
Hudson; Douglas and North American bombers. 

It was the writer’s privilege to see the eagles 
take form under factory roof, under huge tents 
in San Diego, under sunny California skies where 
most of the final assembly touches are made. It 
was truly inspiring to see with-our own eyes a 
high tempo of production, certainly far beyond 
the gloomy estimates of self-appointed prophets 
of despair. For good and sufficient reasons the 
War Department has prohibited the publication 
of actual production figures. But it is no secret 
that the airplane industry has been producing 
at a great rate. Certainly it is no secret that this 
volume will be greatly exceeded 
months. 

Suppose we take a quick look at the record. 
According to figures released by the (California) 
State Employment Service, the airplane industry 
is currently giving employment to 138,000 
workers; the 150,000 mark will be passed very 


in coming 


A large battery of Chambersburg Ceco- 
stamp, air-operated, hammers in the Douglas 
plant. These represent the modern succes- 
sor to the familiar drop hammer. Chief 
feature is an accurately controlled stroke. 
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West Coast 


shortly, with Consolidated, alone, taking on new 
workers at the rate of 1000 per week. 

Although the airplane industry is being wisely de- 
centralized with new establishments going into opera- 
tion in Dallas, in Tulsa, in Kansas City, in Michigan, 
and in the South, the West Coast operations have been 
greatly expanded in recent months. Evidence of this 
is found in the huge Douglas plant recently dedicated 
at Long Beach, the new Plant 2 recently commissioned 
by Consolidated at San Diego, the new Vega plant at 
Burbank, and major expansion and realignment of the 
existing plants. 

Doubtless much of the misconception as to the real 
state of affairs in the airplane industry arises from 
the fact that barely a year ago the activity was on a 
pre-war basis. Barely a year ago the airplane pro- 
ducers still were building on a small scale far from a 
mass-production basis. 

But the picture has changed importantly. Make no 
mistake—the airplane industry is big mass-production 
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Familiar picture in an air- 
plane plant. This is a ver- 
| tical radial router in the 
Vultee plant routing out 
blanks for a Valiant basic 
trainer. It bears a striking 
resemblance to the cutting of 
layers of cloth to a pattern 
in an upholstery shop. 





- 





ITH the large part of the air- 

plane industry located on the 
west coast, that section of the country 
becomes an important center of pro- 
duction in the present situation. A 
tour of the plants there has brought 
out many features new to the build- 
ing of airplanes. This is the first of a 
series of articles that will tell all and 
show all. The next one is coming 
right along. Watch for it. 





Out of doors under 
floodlights and in the 
glow of interior factory 
lights, the Lockheed 
night shift is busy put- 
ting the final touches 
on war birds for the 
U. S. Army. This view 
shows a crew pushing 
a Hudson bomber out 
of the plant hangar to 
the flying field for an 
early morning test hop. 
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business today. To one who is a confirmed Detroiter 
with more than a bowing acquaintanceship with manu- 
facturing methods of the automotive industry, the trip 
through these plants was an inspiration. Indeed, the 
present set-up would mark an inspiration for anyone 
who visits the West Coast. For here will be found the 
very latest types of familiar makes of metal cutting 
equipment in tool rooms and in machine shops, huge 
presses larger in physical size than most presses found 
in autobody plants albeit of less pressures, latest types 
of water-back spray booths larger than anything we 
have seen elsewhere—large enough to accommodate 
the largest bomber without cramping. 

When it comes to materials handling there are in- 
dustrial trucks, monorail conveyors, cranes and hoists, 
floor conveyors—all of the tricks known to the art. But 
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North American steps up its sub-contracting 
activity to keep pace with the demand for 
more and more military airplanes. 








particularly impressive are the mechanized assembly 
conveyors. Airplanes are being assembled on moving 
conveyor lines with overhead monorail drops for en- 
gines, for complete fuselage sections, for wing sec- 
tions, etc. Perhaps the most imposing of these is the 
assembly building for the Consolidated B-24 bombers, 
among the largest of the four-engined ships made in 
this country. The assembly building houses a U-shaped 
conveyor line 1500 ft. in length. The bomber starts 
with the fuselage on one arm of the line, continues 
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(Top left) Another advanced paint line at Lockheed. 
This is a long table conveyor for painting and drying 
small parts. Work is loaded on the conveyor at the 
extreme left (out of this view); sprayed under the 
canopy at the left; dried while moving on the con- 
veyor under the bank of powerful infrared baking 
lamps at the right. 


(Top cenier) Outdoor assembly line for the British 

version of the Lockheed P-38 Lightning. About 30 

per cent of the California airplane production floor 
space is out of doors. 


(Top right) New mechanized floor assembly line at 

Vultee, showing the engine drop which is synchron- 

ized with the assembly conveyor. These basic trainers 
are moving forward into the background. 


(Left) Example of modernity at Lockheed. Here is 
a monorail paint conveyor dipping its cargo of small 


ports in the tank at the right. 














along 56 stations, winds up at the end of the other 
arm ready to take to the skies, after final touches, 
tune-up, and inspection. 

Too, the airplane industry has developed new tech- 
niques which may prove to be of value to other indus- 
tries. At Lockheed, a unique method for the rapid 
X-ray examination of castings on a really mass-pro- 
duction basis. At Douglas the introduction of the 
Guerin process of producing stampings with rubber 
dies. In others the development of fast and accurate 
methods of reproducing templates for stamped and 
formed parts by photo processes and by a new X-ray 
process. 

Peering behind the scenes it is obvious that the 
overnight transition to mass production may be 
credited to the spirit of cooperation and unity between 
otherwise competing manufacturers in a time of na- 
tional emergency. The fact is that many tricks and 
subtleties of fabrication of aircraft structures have 
been known and practiced in individual plants. These 
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were their stock in trade, representing a margin of 
superiority when business was as usual. Today these 
techniques have been freely exchanged in the interest 
of the common good. 

One way of spreading such vital information has 
been through the medium of sub-contracting. Not only 
in the sub-contracting of parts and main sections now 
being built by Fisher Body, by Murray and Briggs, 
by Ford and Hudson and Chrysler and others, but also 
by building other makes of complete airplanes. The 
industry now operates as a team—with the signals 
known and communicated to every member. 

There has been some criticism in the past concern- 
ing design not suited to mass production methods. 
Doubtless there has been some justification—in the 
past—but it is quite evident that every airplane being 
built on the West Coast today has been analyzed and 
broken down into mass-production elements. Certainly 
the new models that are being introduced currently are 
designed for mass production. One of the interesting 
developments along this line is the technique of “TIllus- 
trated Production Break-Down” which was described 
by its originator—George Tharratt—at the S.A.E. Na- 
tional Aircraft Production Meeting. (See page 24 in 
this issue of AUTOMOTIVE INDUSTRIES.) The method is 
one of visualizing the break-down of the airplane 
structure into major and minor sections and assem- 
blies, suitable for mass production, permitting fabrica- 
tion and assembly at the highest possible pace. Not 
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Break-down chart of North American’s B-25C me- 
dium bomber showing sub-contracted sections of the 
airplane. Dark and light-shaded areas indicate parts 
and assemblies furnished by the Fisher Body Division. 


only does this method set up the production procedure 
but it provides the workers with a perspective drawing 
which enables them to visualize the final form of the 
part on which they are working. 

The author of the paper has introduced this tech- 
nique in several of the larger plants on the West Coast, 
his latest connection having been with Douglas. Huge 
Douglas bombers are built according to this procedure, 
one of the most impressive sights at the Santa Monica 
plant being the assembly of fuselage sections on a 
mechanized assembly conveyor. The fuselage is con- 
structed in two halves, cut longitudinally down the 
center, the mating halves being made up in separate 
fixtures running parallel down the assembly line. An 
interesting development at Douglas—which by the 
way is being adopted in other plants, is the use of 
massive framing fixtures made up of welded tubular 
members. Some idea of the size of the tubing may be 
gained from the fact that much of the material is 
salvaged pipe-line. These new framing jigs are so 
massive and so rigid that there is no possibility of 
mis-alignment or lack of dimensional accuracy of the 
finished assemblies. 

The West Coast plants are proficient at welding 
having had plenty of experience with the welding of 
aluminum and tubular structures. This was the prov- 
ing ground for the remarkable Sciaky resistance 
welders. And today the largest batteries of these con- 
trolled cycle welders are found on the Coast. More 
recently these have been supplemented with specialized 
welders built by Federal, Acme, Taylor-Winfield, and 
others. Every trick of the welder’s trade is employed 
—the oxy-acetylene torch, electric arc, spot welders, 
butt welders, seam welders. 

Before the airplane producers were able to take 
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advantage of mass-production press shop 
methods, every plant relied upon the use of 
the drop hammer. During the past year, 
drop hammer dies have been made of Kirks- 
ite, a special high zinc content alloy. We had 
heard of this activity but did not realize 
that this meant that each plant owned and 
operated its own zinc foundry with from one 
to three large melting furnaces, served by 
pattern shops, model shops, and provisions 
for making plaster forms for casting the 
dies. And a yearly consumption of thousands 
of tons of zinc metal, most of it reclaimed 
over and over again. 

However, with the mounting tide of air- 
plane construction, we find the entry of huge 
drawing presses bearing names familiar in 
the automotive field—Clearing, Hamilton, 
Birdsboro, Bliss, Hydraulic Press Mfg. Co., 
and others. The older drop hammers are 
giving way to the modern hydraulic press, 
although all of the available equipment will 
continue to be employed in the interest of 
getting the job done in a hurry. Several 
press shops boast large batteries of the 
Chambersburg Cecostamp presses which con- 
stitute the modern version of a sensitive but 
powerful successor to the drop hammer. 

Another important newcomer in the field 
of metal stretching is the Erco “stretching press.” 
Douglas and several others have installed this equip- 
ment recently. Instead of forming large skin panels 
in big presses with bulky dies, the aluminum sheet is 
stretched over a wood form. The ends of sheet are 
clamped in hydraulic hold-downs on fixed tables flank- 
ing the center station of the machine, while bent 
loosely over the form. Then the center section is slowly 
inched upward to the end of a pre-determined stroke, 
deforming the sheet into the desired contour. Fast 
and simple, it represents a major saving in time and 
expense. 

Among the familiar items of modern metal working 
machinery found in these plants—both in machine 
shops and tool rooms—are Cincinnati grinders, Cin- 
cinnati Centerless Grinders, Cincinnati Milling Ma- 
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(Above) Building under California skies. B-25 





chines, Kearney & Trecker milling machines, Cono- 
matics, Cleveland automatics, Brown & Sharpe screw 
machines, Foster and Gisholt turret lathes, Keller 
machines, drill presses, Do-All machines, Monarch 
lathes, Niagara press brakes, Cincinnati shears, and 
many other items of equipment to be mentioned later. 

It was the writer’s observation that the extent of 
metal cutting activity was in direct relation to the 
amount of parts sub-contracting now in effect. Some 
of the smaller plants have more machine shop facilities 
than do the larger ones, primarily because the larger 
producers have parts made outside to a greater extent. 

With the passing of time the airplane producers and 
their sub-contractors will be able to introduce still 
further refinements in production methods, in special 
techniques for conserving precious time. One recent 
development along this line is the widening use of the 
du Pont explosive rivet for blind fastenings. This has 
proved popular and valuable as a means of reducing 


the time for joining inaccessible sections, not only 
speeding up the assembly but materially reducing the 
cost and assuring a safer blind fastening. 

Now for a thumbnail sketch of the principa! air- 
plane producers of Southern California. 

Douglas Aircraft Co., with headquarters in Santa 
Monica, has an employment of 33,000 at this writing, 
counting the full employment at Santa Monica and 
El Segundo, and a skeleton force at the newly dedi- 
cated Long Beach plant. With the Long Beach and 
Tulsa plants in full swing, Douglas will employ 75,000 
workers, 7000 of these at Long Beach. 

Vultee Aircraft at Vultee Field, about 18 miles out 
of Los Angeles, home of the mighty Vengeance fighter, 
employs 7600 workers, operates one of the most highly 

(Turn to page 68, please) 
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bombers receive final assembly touches and inspec- 

tion out in the open on North American’s flight ramp. 

In the background are Harvard and AT-6A advanced 
trainers ready for fly-away delivery. 








(Top right) Example of one of the large specialized 

presses, this Birdsboro has a rotary bed loaded with 

small stampings for Vultee basic trainers and Van- 
guard pursuits. 
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(Lower Left) Good evidence of Northrup’s sub-con- 

tracting activity. Here is a big department devoted 

to the fabrication of Boeing B-17E Flying Fortress 
engine nacelles. 


(Lower right) This is the newly installed Erco metal 
stretching machine at Douglas. Large skin sections 
are formed rapidly, using wood forms. 
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By GEORGE THARRATT* 
N SEEKING new methods to speed production, the 
aircraft industry has found in the breakdown illustra- 
tion system an effective means for accomplishing that 
purpose. Not only does it facilitate assembly opera- 
tions, but also the training and absorption of thousands 
of new employes into this rapidly expanding industry. 
Douglas Aircraft Co. began developing its system 
four years ago and late in 1939 a complete picturiza- 
tion of the proposed manufacturing breakdown and 
its progressive detailed fabrication, plus a position 
breakdown plan, on a mechanically moving assembly 
line was for the first time included in a military air- 
plane bid. In anticipation of the present rush of 
orders and consequent expansion problems, Douglas 
organized the Production Illustration Department. 
Since then the system has been improved to eliminate 
the use of blue prints on the final assembly lines. It is 
incorporated in the basic layout of the new Douglas 
Long Beach plant. 


* Abstract of paper read at recent S.A.E. National Aircraft 


Production Meeting in Los Angeles, Calif. When the paper was 
prepared, Mr. Tharratt was Co-Ordinating Supervisor of Produc- 
tion Illustration, Douglas Aircraft Co. Since then he has become 
associated with Adel Precision Products Corp., Burbank, Calif., 
as Chief Engineer. 


Airplane A 





On the staff of the Production Illustration Depart- 
ment are engineer-artists known as production illus- 
trators, who translate complex designs and masses of 
data into simple, comprehensive drawings of the cut- 
away, three-dimensional type to show where the sub- 
assemblies and parts are to be attached in accordance 
with a numerical operation sequence. Thus, the pos- 
sibility of mistakes is eliminated, thereby saving the 
time of valuable supervisors and leadmen who would 
otherwise find it necessary to explain the job to each 
workman many times over. It also affords some guar- 
antee that the job will be done in the best and quickest 
manner, since the procedures have been originated by 
experienced mechanics, each of whom are specialists 
in their line. 

The first duty assigned to that department was to 
study and break down into manufacturing production 
units the DB-7 type twin-engined attack bombers. At 
that time the fuselage was being fabricated as a com- 
plete unit and difficulty was being experienced with 
installations on the final assembly line due to the very 
restricted working space in such a small fuselage. 
Perspective sketches were made showing suggested 
remedies for this condition, and after several con- 
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Studying the _ installa- 
tion of fuel tanks 
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in Perspective 


Fig. 1—Typical pro- 

duction breakdown 

diagram of a Douglas 
light bomber 


Breakdown [lustration System at Douglas 


ferences with the engi- 
neering and tocl design 
groups, it was decided 
that the fuselage be 
split vertically on the 
center line and fabri- 
cated as right and left halves as shown in Fig. 1. This 
allowed more men to work on fuselage fabrication with 
greater freedom of movement. The same advantage 
also applied to the assembly line where the two halves 
received their respective installations. It developed 
that nearly 80 per cent of the internal equipment and 
functional installations could be installed before the 
two halves of the fuselage reached their joining posi- 
tions on the assembly line. The fuselage halves on the 
assembly line were divided into working zones for the 
purpose of illustrating in detail the work to be done 
in these zones (Fig. 2) at every position on the assem- 
bly line. 

From this experimental beginning a definite pro- 
cedure was established for all models in all manufac- 
turing divisions which is best illustrated in the graphi- 
cal form shown in Fig. 3. The work-loading graph 
between the preliminary design stage and actual freez- 
ing of production techniques on the final assembly line 
has two distinct curves. One is for engineering which 
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Aireraft Co. Contributes Substantially to 
Accelerating Production 


starts at 100 per cent and reaches “0” at the middle 
of shop development. The other is for manufacturing 
which starts at “0,” and reaches 100 per cent at the 
same point, returning to “0” at the point of freezing 
on the final assembly line. The work of the Produc- 
tion Illustration Department covers the four distinct, 
but overlapping phases. 

Phase 1.—The basic design for an airplane evolves 
from a specification submitted for competition by the 
Army or Navy and brought into being on paper by 
the Preliminary Design Department. At this stage 
production illustrators study the new design and break 
it down into manufacturing units after consultation 
with the Engineering Production Design Group and 
Tcol Design Department. Ultimately they issue a pro- 
duction breakdown diagram (Fig. 1). This diagram is 
accepted as the basic breakdown to be used by the 
Engineering Division for structural design and func- 
tional installation design, and by the Tool Design 
Department in like manner for the design of major 
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Fig. 2—Fueselage zone chart 





stage in consultation with the Engineer- 
ing Production Design Group and the 
Tooling Department. The sketches are 
used by the Design Group as a guide for 
structural and detail design and by the 
Tooling Department for the scheming of 
sub-assembly jigs, tools, and fixtures. On 
completion of the engineering design 
structural unit illustrations are brought 
up to date and issued to all departments 











jigs, tools, and fixtures. The Factory Planning and 
Shop Fabricating and Assembly Line Development 
groups refer to it constantly in performing their 
functions. So also, the Lofting, Production Planning, 
Estimating and other departments find it to be of 
value in planning their work. 

Phase 2.—The next step is the structural unit 
breakdown illustration, an example of which is shown 
in Fig. 4. Each structural unit assembly as shown 
on the production breakdown diagram (Fig. 1) is illus- 
trated separately in true perspective and further 
broken down into manufacturing sub-assemblies. This 
breakdown is made during the preliminary design 














concerned. 
The Materiel Division is responsible for 
the distribution of copies to any sub-con- 
tractors concerned. If, for example, the inner wing 
is manufactured outside the Douglas plant, the sub- 
contractor receives a structural unit breakdown illus- 
tration of the complete unit, plus separate illustrations 
of each functional installation, such as Engine Instal- 
lation, Fuel and Oil Lines, Hydraulic, Electrical or 
Landing Gear. 

The next step is in the making of functional installa- 
tion illustrations concurrently with the preparation of 
engineering layouts. Accurate perspective drawings 
are made of all functional installations such as Flight 
Controls, Hydraulic System, Fuel and Oil Systems 
with their Controls. These drawings are used by the 
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Fig. 3—Work loading chart for engineering and manufacturing stages of Douglas bombers 
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breakdown illustration. Shown 
is an inboard wing flap of a 
Douglas light bomber 


Fig. 4—Typical structural unit 
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which estimates, from 
information given on de- 
livery dates, the number 
of positions for the fab- 
rication, sub - assembly 
and final assembly, to- 
gether with floor space 
and storage space neces- 
sary to complete the job 
in a given time. Here, 
then, is where the pro- 
duction breakdown dia- 
gram, the complete set 
of structural unit - 
breakdown and the 

functional installation il- 

lustrations are again 
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various engineering groups, by the Handbooks Depart- 
ment for inclusion in their service and instruction 
manuals, the Materiel Division for ordering purposes, 
the shop coordinating supervisors and their develop- 
ment men for studying the assembly line breakdown 
and generally throughout the factory for instructional 
purposes. Instructors in the Educational Department 
find these diagrams especially effective in the training 
of new company employes. 

Phase 3.—This phase starts when enough enginer- 
ing and major tooling information is available for a 
profitable study of fabricating and assembly operations 
to be made by the Manufacturing Development Group 


extensively used to ob- 
tain a coordinated pic- 
ture of the engineering 
blue prints. 

To help the development men estimate the allocation 
of work necessary in each zone for each position, key 
sheets are made. These key sheets are skeleton per- 
spective sketches of the fabricated structure in each 
zone, showing frames, angles, and attaching brackets 
for receiving the several installations. Black and 
white prints covering each position on the line are 
issued to the development men, who mark in the work 
to be done on their particular installation, indicating 
the approximate location of each part or sub-assembly 
and giving a list of tools necessary to do the job with 
the numerical sequence of the operations necessary. 
Similarly, a list of the nuts, bolts, screws and clips 





Fig. 5—Perspective drawing with tool and 
operation lists on illustrated job ticket for 
final installation of nose wheel 


JOB TICKET No. 1812-22 MODEL A-20A 
TOOL REQUIREMENTS 
15” Drive Ratchet 1 Large Screwdriver 
14” Drive 1” Socket 1 Pair Diagonals 
34” Drive 15” Socket 1 Pair Pliers 
3%” Drive Ratchet 1 Brass Bar 10” Long 
1 12-0z. Ball Peen Hammer 
Operation No. PROCEDURE 
1. Install Strut Assembly 
Apply a thin coat of parker thread lube to pin (A) 
before installing. Install as shown in Detail “A” 
(A) 1098970 = Pin 1 Req. (B) Ac386-4-13 Taper Pin 2 Req. 





1098967 Washer 2 Reg. An380-2-2 Cotter 2 Req. 
An380-4-4 Cotter 2 Reg. An975-5 Washer 2 Reg. 
An320-10 Nut 2 Req. An320-5 Nut 2 Reg. 
2. Install Mechanism Assembly 
Use Same Procedure As In Step No. 1 
(C) 1090965 Pin 2 


3. Connect Mechanism Assembly to Strut Assembly 


An29-36 Bolt 1 Req. An960-916 Washer 1 Reg. 
8-1026614B9-108 Spacer 1 Req. An380-4-4 Cotter 1 Req. 
An320-9 Nut 1R 


eq. 
4. Install Cylinder Assembly 
(E) An6-15 Bolt 1 Req. 
8105960-8-375-624-749 Spacer 1 Reg. 
An310-6 Nut 1 Reg. 
An960-616 Washer 1 Reg. 
An300-3-3 Cotter 1 Reg. 
(F) An6-14 Bolt 1 Reg. 
8105960-8-375-624-749 Spacer 1 Reg. 
An310-6 Nut 1 Reg. 
An960-616 Washer 1 Reg. 
An380-3-3 Cotter 1 Req. 


5. Connect Hose 84896490-21 & -18 to Cylinder 
6. Tighten and Safety All Nuts and Bolts 








December 15, 1941 
















































I 











required to attach each part is included with other data. 

When all the key sheets are marked they are used 
as a means of: (1) checking against overcrowding any 
one installation zone; (2) checking the location of 
various installations to prevent interference with other 
parts; aiding the routing of parts or sub-assemblies 
to the production line by simplifying the determina- 
tive installation zone; (4) quickly locating installations 
or assemblies on the production line, or any changes. 

After all key sheets are assembled and coordinated, 
job tickets are issued by the Planning Department 
with a job number. This job number first gives the 
position number on the line, -18, its installation code 
number -12 (means hydraulic assembly units). and its 
zone number, -22 (indicated on Fig. 2 as the zone 


Fig. 6—Sub-assembly sketch for 

mounting lower flex gun. Four 

sectional views also are included 
.on the drawing 


under the pilots’ floor). This gives 
a job number, 1812-22, as shown 
in Fig. 5. The Production Illus- 
tration Department then takes 
each of these job tickets in their 
order of priority and from their 
| accompanying marked-up_ key 
sheets makes the illustrated job 
| tickets, which for a complete 








series are based on an elapsed 
time schedule for the entire as- 
sembly line. Fig. 5 shows the perspective drawing on 
an illustrated job ticket for the final installation of 
the nose wheel, being a two-hour elapsed time job 
ticket. On the right-hand side the ticket has a list of 
tools necessary for the job, followed by a listing of 
each operation in numerical sequence with a corre- 
sponding number on the sketch. Operation No. 1, for 
example, is sub-divided into two sub-operations (A) 
and (B), giving an enlarged view of the parts and 
their pictorial sequence of assembly. 

Sub-Assembly sketches (Fig. 6) are made concur- 
rently with the illustrated job tickets. These drawings 
are made after consultation with the Production Plan- 
ning Department and are used as an illustrated guide 
(Turn to page 70, please) 


Allison Route Sheets in Graphic Form 





HEN Cadillac began manufacturing 

Allison aircraft engine parts at its 
Detroit plant, simplification of procedure 
was needed beyond the route sheets. Tasks 
were new to all employes and in addition 
the production of aircraft engine parts 
imposed greater difficulties. 

To meet this need, a system was devised 
for transferring each manufacturing step 
on the route sheets to separate informa- 
tion sketches. A staff of General Motors 
Tech students was recruited to prepare 
these sketches and supplementary data for 
machinists. 

While route sheets still exist, the system 
permits short circuiting them. Job-setters 
are supplied with cards listing the tools 
needed for new set-ups. Machine set-up 
time is reduced appreciably and much of 
the previous lag in putting a part revision 
order in effect also is eliminated. 

In the accompanying photographs, the 
draftsman is making an information sketch 
showing the profile of an Allison drive gear 
and a machinist checks the hub of a gear 
blank with the specification on his informa- 
tion sketch. 
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Steel to Steel Searings 


There has been a great deal of talk 
about hardened steel-against-steel bear- 
ings in many parts of aircraft and this 
has been further brought to public 
notice as one of the mass production 
cars adopted it in rocker arm bearings. 

My first experience with steel-to-steel 
bearings was in an old 1909 Franklin 
car and they were used in the rocker 
arms of all Anzani engines, in the 
Brownback C400 and the 3-cylinder 
Jacobs aircraft engines in the rocker 
arms. 

Most of the men who convert stock 
outboard engines into 7000 r.p.m. rac- 
ing jobs fit the piston pins directly into 
the heads of the rods instead of using 
the usual bushing. One French con- 
trollable pitch propeller having heavily 
loaded high speed gears which had 
given bearing trouble with all types of 
bushings finally succeeded with hardened 
gears running on nitrided pins. Prop- 
erly loaded, properly lubricated bear- 
ings made of properly treated and se- 
lected steels have many applications. 


Plastic Surfaces 


Speaking of the chemist, not long ago 
a roll of plastic impregnated fabric 
was turned into wing flap surfaces by 
being wrapped around a special sec- 
tional core and then placed in a heated 
mold and cured for a short while. When 
it emerged and the core sections were 
removed, the flap was all ready, pol- 
ished surfaces, integral bracing, etc. 
We are going to see more and more of 
this cooperative “chemist-engineer” en- 
gineering. 


Balloons 


In spite of the fact that we hear little 
of balloons, they are playing a major 
role in this war and it is interesting 
to note that our Government has in- 
vested almost $2 million in enlarging 
the helium plant at Cliffside, Tex., to 
give it 66,000,000 cu. ft. per year addi- 
tional capacity. 


Berrylium 


And speaking of light metals, you 
may be flying on the principal constitu- 
ent of the precious emerald before long. 
A few days ago I was shown a sheet 
of metal resembling platinum in sheen 
and color, but it was far lighter than 
aluminum. The scientist who gave it 
to me asked me to bend it. As the sheet 
was about 1/16 in. thick I thought it 
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would be easy until I tried. It was as 
stiff as steel. Beryllium airplanes may 
soon be an article of commerce and will 
be lighter and faster than anything we 
now know. 


The Vicious Circle 


In World War and post war aviation 
we were faced with the vicious circle 
of power-weight and then someone built 
a relatively streamlined low-wing mono- 
plane and all former conceptions of air- 
plane design became obsolete. Just at 
present we are in another vicious circle 
between armor protection and arma- 
ment. Maybe some genius will come 
along with something revolutionary and 
solve that one. 


Bom bing 


This question of high altitude bomb- 
ing is most interesting and one must 
take off his hat to the designers of our 
modern bombsights. If you were going 
to bomb New York’s Central Park at 
the altitudes being used today you 
would actually let go your bombs some- 
where over South Brooklyn. This may 
give a vague idea of the problems in- 
volved especially when the falling bomb 
may pass through air currents going 
in several directions on its way down. 


Bellybumpers 


Remember the sleds bearing this in- 
elegant name? Modern military avia- 
tors are getting used to this position as 
most bombadiers work lying prone and 
now it is rumored that one of our new- 
est fighters will be piloted from a prone 
position as the pilot is less affected in 
power dives than when sitting and the 
visibility in a totally streamlined ma- 
chine is better. 


Carburetion 


Designers of all kinds of machinery 
are plagued by a circle of problems 
which often become a cycle. A certain 
engine has bearing trouble and this is 


fixed and power is stepped up and the & 


spark plugs go bad. Then this is elim- 
inated and power is stepped up again 
and valves give trouble and when the 
valves stay put and another power in- 
crease is made, the bearings again 
make themselves heard. Today the high- 
power engine problem seems to be 
carburetion and it is no secret that 
much midnight oil is being burned in 
an effort to develop a new system of 
carburetion, something many experts 
feel to be necessary if rapid progress 


in aircraft engine design is to continue 
especially with the trend toward high ; 
altitude fighting and bombing. 


Japanese Engines 


We have heard much of the ability 
of the Japanese to copy and I have 
seen some pretty good copies of well- 
known American products in their 
European exhibits, even to trade marks, 
but they haven’t been able to copy any- 
body’s high powered aircraft engines. 
The highest power they have produced 
themselves is less than 1000 hp. 


Magnesium 

Another increase of importance is 
that of 60,000,000 lb. per year of mag- 
nesium in plants at Lake Charles, La., 
and Austin, Tex. The greatly increased 
capacity of the nation to manufacture 
light metals and plastics as compared 
to that of the pre-war period may af- ~ 
fect our post-war life considerably. 


Pushers 


Many persons who have studied avia- 
tion and can easily see the many ad- 
vantages of the pusher type airplane 
over that fitted with a tractor propeller 
for military work wonder why prac- 
tically nothing is being done with this 
arrangement. The answer lies in the 
problem of getting the crew out with 
parachutes in an emergency. 


Metallized Engine Finishes 


Air cooled engines have always 
worked under the handicap of black 
enamelled cylinders and heads. The 
metal had to be protected and baked 
black enamel stood up better than any- 
thing else even though it was far from 
ideal as a heat radiator. The latest 
technique is metallizing with sprayed- 
on molten aluminum in special ma- 
chines. 


Messerschmitt [OOF 


This high altitude fighter can do 380 
m.p.h. and has a service ceiling of 
40,000 ft. Its Mauser cannon fires 900 
shells a minute, really a formidable 
weapon. Looking back to the World 
War Fokker shows how far aviation 
has progressed. We Americans have no 
cause for shame. In those days we did 
not produce a single series of pursuit 
planes and today we have the Curtiss, 
Bell, Brewster, and many others of 
equal value. Some of our relatively in- 
xpensive sport planes with comfort- 
able cabins will outfly and outclimb the 
best of the World War fighters. 





Substitutes 


Substitutes might be better called 
“replacements” and substitutes for the 
usual materials may lower the actual 
cost of building small airplanes. In one 
light plane nearly all of the hard-to-get 
materials have been eliminated and the 
increase in weight is just 20 pounds 
and the plane is cheaper to build. 
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By NIRAN BATES POPE 
XPERIMENTAL science, which advanced the 
Hamilton Hydromatic propeller to its present wide ac- 
ceptance, is being directed today in further develop- 
ment work, mapping out what might be called the 
stratosphere of aeronautic propulsion. Tomorrow, 
some day next year, or maybe three or four years 
hence, increased demands for distance, altitude, lift 
and size of planes will have moved far ahead of pres- 
ent-day limits. When that day arrives the Hamilton 
Standard Propellers Division of United Aircraft Corp. 
proposes to have the answers ready for many new 
questions that will arise. 

Recent expansion of the Hamilton laboratory facil- 
ities at East Hartford, Conn., is noteworthy because 
it comes at a time when the manufacturing plant is 
working on an all-out basis in three shifts, turning 
out the standard product at a rate never before at- 
tained with propellers of the automatic feathering 
type. Design may be frozen for the sake of manufac- 
turing economy, but to be progressive, the art must 
be held in the fluid state. 

How to determine precisely the force and deflection 
at any point on a propeller blade when it is rotating 
rapidiy about its supported end, and also spiraling 
into space at several hundred miles an hour—experi- 
mental science at Hamilton Standard has worked out 
the answer by a highly original method. For this 
purpose it has evolved a remarkably sensitive strain 
gage, scarcely larger than a piece of court-plaster on 
a cut finger, which it somewhat resembles. Attached to 





Control room for the cold 
test rig 
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the surface to be tested, fine wires lead away from it to 
an electric metering circuit, through slip rings if the 
part is being tested while in motion. Even a micro- 
scopic extension or compression of the surface to which 
the “plaster” is applied produces a minute change in 
the latter’s electrical resistance, which is absolutely 
related to the force producing the change. This appli- 
ance is used in measuring deflections of propeller 
blades in operation and is subject to verification by 
standard laboratory methods for testing materials. 

In studying the vibration of airplane propellers, the 
strain gage not only indicates, through accurate in- 
terpretive instruments, the characteristics of such dis- 
turbances, but can be used to determine the point of 
possible rupture. It has made possible the forecasting 
of the life expectancy of the blades, under normal 
working conditions. Propeller failures, fortunately 
always rare, have become almost negligible since this 
technique was developed. 

Alternating stresses produced by vibration are 
closely measured in terms of force and frequency by 
detecting the changes in resistance of the little carbon 
strips, glued to the parts under test. Tiny alternations 
resulting in a small electromotive force applied to the 
gage are stepped up by means of radio amplification 
actuating an oscillograph and tracing a wave curve on 
sensitive paper. Proportionate scaling of the “height 
of the waves” measures the deflecting force at the 
point of stress, while the wave frequency is the fre- 
quency of vibration. 

Vibration in an airplane propeller may be the re- 
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sultant of many variable forces, producing unbalance. 
Before it is mounted on the plant the propeller is 
placed in absolute static balance. Yet in service, under 
certain rare and critical conditions, vibration may 
appear. When that circumstance arises the propeller 
manufacturer must be able to prove that the disturb- 
ance is not caused by unequal distribution of the masses 
within the structure itself (dynamic unbalance), and 
that it is not caused by bending or fluttering of the 
blades, or from unequal thrusts against the air caused 
in some other way by the whirling mass, in either or 
all of which may lie the cause of “aerodynamic un- 
balance.” 

These examples illustrate the uses of perceptive and 
metering methods which were not invented until the 
need for exact information about airplane propeller 
behavior called them into existence. Most of the spe- 
cial equipment at the Hamilton Standard propeller 
laboratory, like the strain gage and its application in 
studies of vibration, is of original conception, based on 
original test apparatus and either constructed in the 
laboratory or built by specialists to this organrization’s 
specifications. 

Recognition of the effectiveness of the methods is 
evident in the fact that Army, Navy and Civil Aero- 
nautics Authority have required the Hamilton Stand- 
ard vibration test as a qualification for every new pro- 
peller application. This covers the application of a 
new type propeller to any existing plane, or a standard 
propeller to any plane of new design. 

A great deal of fundamental research underlies the 
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work. Several of the basic studies, as they progressed 
during the past four or five years, have been recorded 
in the proceedings of various engineering societies.* 

While continuing with basic development, propeller 
research has also moved into a new field of variable 
influences under service conditions with studies of the 
effects of temperature changes on aerodynamic per- 
formance and the behavior of materials. Hence the 
use of the “cold room” and the “whirl rig,’”’ whereby 
the operation of propellers and accessories may be 
studied over a range of 200 deg. Fahr., all the way 
from 50 deg. below to 150 deg. above. This is con- 
siderably more than the range encountered by a plane 
coming in at high altitude from a northern winter 
climate for a landing in the tropics. 

Not only must the effect of temperature variation 
on aerodynamic performance be studied, but a num- 
ber of very stiff mechanical problems are involved. 
The automatic feathering propeller incorporates in 
the hub assembly an exceedingly sensitive governor 
mechanism. A single Hamilton Hydromatic propeller, 
of the type used on multi-engined transports, may have 
as many as 1100 parts, which must be built to ex- 
ceedingly close tolerances. The pitch changing mech- 
anism must not only compensate for differences in 


*See: “The Vibration Problem in Aircraft Propeller Design- 
ing,” by F. W. Caldwell, S. A. E. Jour., Aug., 1937; “Vibration 
Stress Measurements in Strong Centrifugal Fields,” by Charles 
M. Kearns and Ralvh M. Guerke, Jour. of Applied Mechanics, 
Dec., 1937: “Vibration Characteristics of Aircraft Engine-Pro- 
peller Systems,” S. A. E. Jour., Dec., 1939; “Balancing of Air- 
craft Propellers,” by Murray C. Beebe, Jr., and R. K. Mueller, 
Aero Digest (Series of four articles, Feb., Mar., April, May, 
1940). 


Hamilton Laboratories 


In this cold room, with 
temperatures as low as 50 
deg. Fahr. below zero, 
Hamilton Standards are 
tested to determine their 
suitability for arctic and 
substratospheric operation. 


31 





INDUSTRIES 











density of the air at different levels, governing the 
engine speed by adjusting the torque load, but its 
sensitivity must be such as to hold the powerplants of 
a multi-engined plane in synchronism in bumpy air, 
without hand throttling. 

Erosion tests, in which sand, gravel, cinders or 
water may be projected into the whirling propeller, 
constitute another part of the test procedure. Still 
another is the rotation of propellers at much higher 
than normal speeds. This not only anticipates a pos- 
sible future trend in plane design, 
but permits critical studies to be 
made of vibration and its effects on 
materials. It should be noted that 
both dynamic unbalance and aero- 
dynamic unbalance (or difference in 
thrust of the individual blades), 
vary as the square of the rotational 
speed. Overspeed tests, therefore, 
produce highly informative data. 

Sufficient equipment is now pro- 
vided in the laboratory, which is 
steadily growing from year to year, 
so that numerous tests may be car- 
ried on simultaneously. Office quar- 
ters are provided for a good sized 
staff of engineers engaged exclu- 
sively in laboratory operation. The 


The whirl rig chamber for conducting 
above-normal rotation speed, erosion and 
high temperature tests. Power is supplied 
from a 185 hp. engine in the control room 
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Apparatus for determining high frequency vi- 
bration characteristics and fatigue life of 
Hamilton propellers 


new building, recently completed, also 
includes a well equipped general engi- 
neering laboratory. Incorporated in the 
same structure is the cold room, which 
is 20 per cent larger than the original 
refrigerating building, erected two 
years ago. Adjoining are four experi- 
mental propeller test houses, built last 
year, which are of similar construc- 
tion. 

In each of these houses is a stand 
for mounting any airplane powerplant 
complete with propeller, together with 
the necessary provisions for complete 
running tests. All controls, as well as 
elaborate provisions for instrumenta- 
tion, are led to sound-proof operating 
rooms, where the test engineers per- 
form all adjustments and take any 
number of readings in an atmosphere 
free from strain, permitting communi- 
cation at conversational levels. In view 
of the unpredictable hazards involved 
in some of the experimental work, the propeller test 
cells themselves are practicaly bomb-proof structures ; 
operations are viewed from the control rooms through 
double windows of plate glass 1 in. thick. 

Sound-proofing is provided not only for the comfort 
of the test engineers, but also for the public peace of 
mind. Though engines and propellers are thundering 
at above normal speeds, and air circulates freely 
through louvre-like walls of sound-deadening material 
at both ends, only a not disturbing hum is heard out- 
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side. So much energy is absorbed by the packing in 
the close-spaced longitudinal walls, however, as fre- 
quently to cause an appreciable rise in their surface 
temperature. 

For the testing of propeller characteristics exclu- 
sively, several of the testing stands are provided with 
permanent motor drives, with shafts projecting into 
the test chamber, where the propeller is installed. This 
is true of the cold room, except that in this case the 
refrigerated chamber is also large enough to accom- 
modate portable equipment, which can be rolled in 
irom the outside through an air-lock. Such, for in- 
stance, is the portable governor-testing stand. 

The so-called “‘whirl rig” also is equipped with out- 
side drive and complete controls. This is a relatively 
short sound-proofed chamber, capable of accommodat- 
ing a full-sized propeller, and provided with a heating 
coil, a stoker for feeding abrasive material into the 
propeller under test, and an exhaust stack. A blower 
supplies air up to 7000 cu. ft. per min. 

By far the most elaborate, and probably the most 
important unit in the present laboratory equipment 
is the propeller balancing machine, which Hamilton 
Standard engineers consider one of their mest satis- 
factory achievements. This equipment permits sepa- 
rate analyses of both dynamic and aerodynamic un- 
balance under a wide range of speed and other op- 
erating conditions. Like the other test rigs it has 
its own powerplant, isolated control desk and complete 
instrumentation, which are mounted centrally in the 
building, surrounded by streamlined airways which 
permit optimum access of air to the propeller under- 
going test. The metering equipment associated with 
this rig is unique. 

For measuring the effects of unbalanced mass in 
propeller operation an adaptation of the Dynetric bal- 
ancing machine is used. This consists essentially of 
a balancing arbor mounted in two horizontally free 


December 15, 1941 


Aerodynamic balance of Hamilton propel- 
ler is determined by this wire-mesh web. 
When balance is perfect, the web remains 
stationary with the propeller rotating. Un- 
balance is indicated by web oscillation, 
which is measured electrically 


journals and driven through a pair 
of universal joints. A magnetic 
pickup is located at each bearing, 
which reacts to the motion of the 
arbor, producing a voltage propor- 
tional to that motion. The electrical 
system to which the pickups are 
connected is calibrated to indicate 
the angular motion of the arbor in 
the horizontal plane. This is in- 
terpreted by the instruments as 
force or moment unbalance of the 
propeller. Both the magnitudes and 
angular locations of such forces are 
included in the indications. 

Entirely separate from this part 
of the apparatus, but using the 
same pickups is the floating element 
used in determining aerodynamic unbalance. This 
consists of a non-revolving screen diaphragm, 16 ft. 
in diameter, of extremely light but rigid construction, 
which is pivoted vertically, and, therefore, free to ro- 
tate through a very small arc in the horizontal plane. 
This diaphragm is mounted in the wake of the pro- 
peller. As the diaphragm is symmetrical with respect 
to the propeller, any inequality in the thrust produced 
by the individual blades will cause it to oscillate. Such 
oscillations, when translated by the instruments into 
alternations in voltage are capable of interpretation, 
as in the case of the forces due to unbalanced masses, 
in terms of frequency and angular location. 

Test procedures and equipment outlined thus far 
have concerned the integrity of the propeller structure 
exclusively. The mating of propeller and powerplant, 
however, introduces further problems which are solved 
by methods derived from the same basic analysis. 

Aircraft powerplant balance has been refined to a 
point where major structural failures due to vibra- 
tion from that source are no longer apprehended. 
Nevertheless, in addition to propeller vibratory stress 
measurements, determinations are made of the vibra- 
tory motion of the engine in space, as well as of its 
torsional crankshaft vibration, or both. Such investi- 
gations make it possible to study analytically the vibra- 
tion characteristics of the engine-propeller combina- 
tion, including the phase and amplitude relations of 
their major components. 

Another important phase of the Hamilton Standard 
research program concerns the question how closely 
factory balance of propeller and powerplant systems 
are retained during the service life of the equipment. 
Laboratory studies of blade erosion bear directly on 
this problem from one point of view. Material lost in 
smoothing and polishing worn blades, normal wear of 
the governor mechanism and changes in bearing clear- 
(Turn to page 67, please) 
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Powder Metallurgy... : , 


T By FLoyp C. KELLEY* 
HE DEVELOPMENTS of the last 30 years in the field 
of powder metallurgy have kept pace with the accumu- 
lation of scientific knowledge, and it is during this 
period that research has contributed so much to our 
comfort and standard of living. Outstanding contribu- 
tions during this period include ductile tungsten, 
porous bearing material, copper-impregnated tungsten 
material now used so ex- 
tensively as an electrode 
for spot and line welding, 
cemented tungsten car- 
bide, and the appearance 
of other mixed carbide 
tool materials such as 
tungsten carbide - tanta- 
lum carbide, tungsten car- 
bide-titanium carbide, 
and tungsten, tantalum, 
and titanium carbides. I 

Sintered Alnico, devel- 
oped by General Electric 
Co. Research Laboratory, 
is one of the most recent 
permanent magnetic ma- 
terials and generally is 
made from Al, Ni, Co, 
and Fe. Cast Alnico de- 
velops a large grain struc- 
ture, is brittle, and has 
low impact resistance, but 
the fine-grained, sintered 
material is strong and 
has a relatively high re- 
sistance to shock. 

The automotive indus- 
try has used oil-impregnated bronze bearings for years, 
but more recently Moraine Products (General Motors) 
and Amplex (Chrysler) have produced bearings from 
sintered iron compositions. They have also extended 
their application to the production of oil pump gears, 
door catches, cams, filters and other parts. 

Oil-impregnated bearings can be turned out by auto- 
matic machines by the million, sintered in an atmos- 
phere-controlled, continuous-operating, automatic tem- 
perature-controlled type of furnace where the product 
to be sintered goes into one end and comes out the 
other a finished product except for the oil impregna- 
tion. There are many cases where tolerances are close 
which demand a cold coining operation. 

Iron parts to which carbon or graphite have been 
added may be sintered at a sufficiently high tempera- 
ture to bring about diffusion of the carbon or graphite 
into the iron, thus forming steel. Iron may be bound 
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* Abstract of a paper read at a recent meeting of the Engi- 
neering Society of Detroit by Mr. Kelley of the General Electric 
Research Laboratory. 
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Fig. 1—Sintered nickel from hydrogen re- 
duced nickel oxide. 
grain structure. 


together with copper in the same manner. The parts 
containing carbon may be heat treated in the same 
way as steel articles made from fused metal which 
has been cast and worked. 

Many applications do not require material with high 
physical properties, but lubrication to prevent wear 
may be the only requirement. Some ores from which 
iron powder is made contain impurities such as sili- 

cates and high phosphorus 
which enhance the wear 
resisting characteristics. 

The porosity of the com- 

pressed compact is con- 

trolled by the amount of 
pressure applied and the 
temperature and time of 
sintering. 
The work done on hot- 
pressed brake drums at 
' Chevrolet Gear and Axle, 
where steel scrap made 
sufficiently fine by grind- 
ing so it could be cold 
pressed, sintered, and 
then reheated and hot 
pressed into a die, is one 
of the outstanding pieces 
of work in this field. 

These drums have been 

made and tested in actual 
service and found to be as 
good as or better than 
those formed from 
wrought material. The 
development of such a 
process naturally depénds 
upon the cost of putting the scrap into such condition 
that it can be easily formed in a die. 

The limitations of powder metallurgy naturally de- 
pend upon the availability and cost of the material. 
The material commonly used for this work was Swed- 
ish sponge iron because of its quality and cost. That 
source has now been cut off, but there are many firms 
making powdered iron in America which can be used 
for this production if the cost can be reduced to, say, 
50 to 10 cents per lb. 

Powders when pressed do not flow around corners 
as do many plastic materials, and because of this the 
design of the part being formed is very important. 
The plungers operate in straight lines; and in order 
to withdraw the plunger or eject the compact after 
forming without breakage of the compact, the design 
of the die and compact must be correct. 

There are many automatic machines of the pill ma- 
chine type being used today to turn out small parts, 
but as the size of the part increases, the machine tool 

(Turn to page 56, please) 


Note the equiaxed 
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@ @ Applications in Mass Fabrication of Automobile Parts, 
Its Possibilities and the Kesults of Some Current Research 
Investigations in This Rapidly Expanding Field of Sintered 

Metals Are Presented Here 


A By HERBERT CHASE 
NEW method of producing a special form of 
bearing sleeve is credited to the ingenuity of Herman 
Tormyn and his associates of the Chevrolet Gear and 
Axle plant, Detroit. Although called a “sleeve,” the 
part might more aptly be termed an annular spacing 
and adjustment ring, as it is used, not as a bearing, 
but to space and adjust one bearing for the pinion in 
certain Chevrolet axles. As the drawing indicates, 
one face of the ring is tapered. It makes contact with 
the tapered point of three radial adjusting screws so 
set as to move the ring axially in effecting bearing 
adjustment. 

Until recently, this ring was a gray iron casting 
which required considerable machine work, and pro- 
duction of the ring in the new form has eliminated the 
last gray iron casting from the products of the Gear 
and Axle plant. Now the ring is made from chips of 
X-1112 steel coming from the screw machine depart- 
ment of the same company. The chips are not spe- 
cially cleaned, but are given the same treatment for 
recovery of coolant applied to all chips from that de- 
partment. They are prepared for use by running them 
through a shreader, a type of hammer mill which 
breaks the chips into particles and flakes of mixed 
sizes. These are shoveled into the hopper of a bric- 
quetting press of 600-ton capacity and enter a die 
which forms a ring bricquette having about one-third 
the loose volume of 
the chips fed to the 
die. The pressure ap- 
plied is about 30 tons A 
per sq.in. and the 
bricquettes must 
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weigh 8%4 oz. within a tolerance of %4 0z._ Production 
is 720 an hour. 

In this form, the briquettes have little strength but 
enough to permit of handling in placing them, one at 
a time, on carriers to be passed through a continuous 
electric furnace adjacent to the press in which they 
are made. In the 
furnace, which 
has a reducing 
atmosphere, the 
briquettes at- 
tain a tempera- 
ture of 1950 to 
2060 deg. Fahr., 

(Turn to page 

60, please) 


Delivery end of a 
sintering furnace 
and the press at 
the Chevrolet 
Gear and_ Axle 
plant, in which 
the heated bri- 
quette is subject- 
ed to final form- 
ing under a 
pressure of 30 to 
50 tons per sq. in. 
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Steps in making Chevrolet sintered sleeve. 

(a) Briquette after compressing granu- 

lated steel chips. (b) Sintered and press- 

ed sleeve as it appears before flash re- 

moval. (c) After flash has been cut away 
and part coined. 


Dimensional limits which must be held 
in the finished sintered sleeve after coin- 
ing and shot blasting. 
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AS A result of demand from the air- 
craft industry for portable re- 
sistance spot welding equipment for 
tack and assembly welding of sections 
in fixtures where the work cannot be 
taken to stationary pedestal welders, 
Progressive Welder Co., Detroit, has 
developed a portable welding gun 
specifically designed for resistance spot 
welding of aluminum. The air-operated 
gun with its transformer may be used 
with virtually any control equipment 
for welding aluminum. The complete 
mechanism is built into the gun head. 

The manually-controlled point-re- 
tracting mechanism permits the retrac- 





Progressive portable resistance 
welder. 


tion of one electrode for a maximum 
of 4 in. The new gun is designed for 
the application of refrigeration to the 
welding tips, which effects a marked 
increase in the number of operations 
before the points need redressing. For 
structural spot welding of aluminum, 
the gun will handle up to two pieces 
.040 in. thick. For tack welding, great- 
er thicknesses can be handled. 


Fee! all-purpose portable flexare 

welder has been announced by 
Westinghouse Electric & Mfg. Co., East 
Pittsburgh, Pa. In this model a mech- 
anism operated by a crank on the 
end of the machine makes it possible to 
choose the desired current before weld- 
ing. By the addition of a magnetic 
shunt, the need for a field rheostat or 
an external reactor is eliminated. This 
welder is furnished in ratings of 200, 
300, or 400 amperes for operation on 
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Westinghouse’s new portable weld- 
er with arc control and preset cur- 
rent adjustment. 


two- or three-phase 220-, 440-, or 550- 
volt A-C cireuits of 25, 50, or 60 cycles. 
Standard driving motors are of the 
squirrel-cage induction type. 


RAPID and convenient method for 

analyzing spectographic plates or 
films in research and industrial labora- 
tories is provided by a new recording 
microphotometer being manufactured 
by Leeds & Northrup, Philadelphia, Pa. 
The plates or films are mechanically 
scanned by a motor-driven scanning 
unit, and the relative positions and 
densities of the spectrum lines are auto- 
matically recorded by an L&N Speedo- 
max Recorder. The scanning unit is 
designed to accommodate plates or films 
as large as 4 in. wide by 10 in. high. 


A 





Leeds & Northrup Microphotome- 
ter for recording’ spectrum-line 
densities. 


Quick determinations of elements pres- 
ent in small percentages are made pos- 
sible by pen-and-ink records of stand- 
ard and test spectrograms drawn at 
high speed on one chart. 
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NEW standard series of Kennametal 
tools in large turning and facing 
styles for heavy machining has been 
developed by the McKenna Metals Co., 
Latrobe, Pa. The position of the tip 
in the shank permits a greater thick- 

















New tip design of Kennametal tools. 


ness of steel under the cutting: point 
of the tip, and allows a large portion 
of the top surface to be ground with- 
out removing steel from the shank. 
Tools of this design are available in all 
turning and facing styles, and in all 
shank sizes of 1-in. and larger. 


WO TYPES of illuminated eye shields 
were announced recently by the 
Hisey-Wolf Machine Co., Cincinnati, 





Illuminated eye shields announced 


by Hisey-Wolf Mach. Co. 
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and MACHINES 


Ohio. Each shield is equipped with two 
lamps fitted with rough-service bulbs. 
One is equipped with a 4%-in. mag- 
nifier offering 2-power magnification at 
a focal length of 10 in. The other is 
constructed of shatterproof glass with 
plain glass underneath. This shield is 
furnished in two sizes, 9 by 7 in. for 
12-in. wheels and larger, and 5 by 7 in. 
for 10-in. wheels and smaller. 


HE TAYLOR MFG. CO., Milwaukee, 
Wis., has announced its new Model 
F-400 “Hi-Duty” Drilling Machine. 
This new unit is available in either 


Model F-400 drill- 

ing machine built 

by Taylor Mfg. 
Co. 





bench-type or floor-type models, with or 
without motor. It is furnished com- 
pletely assembled. Standard equipment 
includes a Jacobs chuck accommodating 
drills from 1/32 in. to % in. The four 
spindle speeds range from 860 to 3450 
r.p.m. 


A’ IMPROVED and simplified design 
of its system of “Dual Continuous 
Control” for arc. welding machines is 
announced by the Lincoln Electric Co., 
Cleveland, Ohio. On these welders both 
the job selector and the current con- 
trol are calibrated to indicate the type 
of work and the number of amperes 
for each setting. This feature enables 
the operator to vary both the slope of 
the volt-ampere curve and the amount 
of welding current to suit every job. 
The control can be advanced or re- 
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Improved control on Lincoln arc 
welder eliminates need for meter. 


tarded in increments as fine as desired. 
The polarity-changing switch, located 
in the space formerly occupied by the 
meter, is a feature of this new design. 


HE WALKER-TURNER CO., INC., Plain- 
‘™ field, N. J., announces a new 20-in. 
drill press which is designed for power-, 
foot-, or hand-feed application. The 
power-feed unit, which consists of a 





Walker-Turner 20-in. power feed 
drill press. 





worm drive with a built-in clutch, is 
driven directly from the drill press 
spindle. Four rates of speed are pro- 
vided for each of the five spindle speeds. 
An easily-read chart shows the rate of 
feed in .001 in. per revolution of the 
spindle. The machine is equipped with 
a No. 2 Morse taper spindle nose. It 
is available in single- or four-spindle 
models. 





Fostoria baking unit, Model MBU- 
8 


2-OR. 


HE FOSTORIA PRESSED STEEL CORP., 

Fostoria, Ohio, is offering two elec- 
tric motor-baking units, Model MBU- 
832-QR, and Model MBU-416-IR. Model 
MBU-832-QR has 32 Para-Sphere re- 
flectors mounted on the flexible-arm 
frame and it will accommodate parts 
up to 37 in. in diameter. Using 250- 
watt lamps, the total load is 8 kw. 
Model MBU-416-IR uses 16 reflectors. 
Each arm is wired separately, con- 
sequently any combination of arms may 
be used. 


HIGHLY improved second-operation 

machine, known as the Pacific 
Vera-Lathe, has been introduced by the 
Pacific Tool & Die Co., Los Angeles, 
Cal. It features spindle speeds from 
1250 to 5000 r.p.m., a hollow-spindle 
design, and a novel collet-operating 
mechanism which permits the operator 
to insert and remove his work while the 
machine is running. This collet may be 
foot-operated if desired. The ball-bear- 
ing mounted spindle incorporates a 
hollow draw tube which accommodates 
a collet with a maximum capacity of 
% in. 

(Turn to page 72, please) 








Bell Airacobra I in Britain 
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ROM England comes this detail drawing and de- 
scription of the Bell Airacobra now in service 
with the R.A.F., which has designated it the 
Airacobra I. The U. S. Army version, similar in de- 
sign to the R.A.F. fighter, is known as the P-39D. 
Its armament consists of a 20-mm. Hispano cannon 
protruding from the spinner, two .50-cal. Browning 
machine guns on top of the fuselage and synchronized 
to fire between the propeller blades, and four .30-cal. 
Browning machine guns in the wings. The original 
design had a 37-mm. cannon, but it later was replaced 
by a 20-mm. cannon because of the latter’s higher 
rate of fire, which is more advantageous in combat. 
The 37 mm. cannon has a rate of fire of only 85 rounds 
per min. as compared to 600 rounds per min. for the 
20 mm. cannon. All of the guns are said to be aimed 
through the same reflector sight. 
Comprising the airframe are 13 main assemblies 
and 100 sub-assemblies. The fuselage design changes 
at the rear of the engine, which is located just behind 
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the cockpit. At the rear, fuselage construction is the 
conventional oval monocoque type. The forward section 
is built on a chassis that has two main box girders 
extending from the propeller reduction gear to just 
behind the engine. 

The cooling system for the engine is credited with 
being the best installation of its type. Ducts in the 
wing root extend to the radiator which is located in 
the center of the fuselage underneath the engine. 
Major specification data are listed as follows: 

Dimensions—Span, 34 ft.; length, 34 ft. 2 in.; 
height, 9 ft. 314 in.; wing area, 213 sq. ft.; aspect 
ratio, 5.4; propeller diameter, 10 ft. 41% in. 

Weights—Empty, 5360 lb.; loaded 7380 lb.; wing 
loading, 34.65 lb. per sq. ft. 

-Engine—Allison V-1710-E4, 12-cylinder liquid 
cooled; take-off output, 1150 hp. at 3000 r.p.m.; fuel 
consumption, 44.5 U. S. gal. per hr. at 25 in. manifold 
pressure (—2% lb. boost); capacity of fuel tanks, 
120 U. S. gal.; oil capacity 17 U. S. gal. 
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Union Bay State Co. 
Offers Neoprene Cements 


F UNUSUAL interest is a new line 

of neoprene adhesives and coatings 
developed by the Union Bay State Co., 
Cambridge, Mass. Called N_ Series 
(neoprene base) cements, they are par- 
ticularly suited to the cementing of 
fabrics to metal, rubber to metal, and 
fabrics to rubber. They are also recom- 
mended for cementing molded synthetic 
rubber products together, or to metals. 
Applied as a protective coating to fab- 
rics, metals, and other materials, they 
furnish resistance to heat, chemicals, 
gasoline, oil, air, and sunlight. In this 
respect these cements resemble closely 
their parent product, neoprene. Vul- 
canizing is achieved within 72 hours at 
normal room _ temperature. Non- 
thermo-plasticity is reached within 2 to 
4 weeks after application. 

As shipped, N Series Cements when 
stored without refrigeration remain 
liquid for from 7 to 8 months. After 
being mixed with their vulcanizing 
agents, they remain usable for 24 hr. 
instead of the usual 8 hr. The tack is 
ready for joining after 10 to.15 minutes 
of application. 


Heat Treated Spring 
Steel Makes Good Armor 


T Is altogether probable that U. S. 

Army and Navy pilots will soon be 
flying in planes protected by light 
armor made from a steel which the 
automotive industry has been using for 
years in the manufacture of automobile 
springs. Preliminary studies by steel 
plant metallurgists show that this type 
of steel may be adapted to the produc- 
tion of armor plate merely by applying 
new heat treating methods, and by 
introducing certain other variations 
from peacetime practice. 


Houghton Develops 
Rapid Quench Oil 


| apm a rapid quench is essential 
in the heat treatment of high-ex- 
plosive shells, E. F. Houghton & Co., 
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Philadelphia, Pa., manufacturer of oils 
and heat-treating materials, has de- 
veloped a new quenching oil known as 
Houghto-Quench “G” for that purpose. 
This oil was compounded to meet a pre- 
determined range of physical prop- 
erties. Houghto-Quench “‘G” is reported 
to have a desirable flash point and vis- 
cosity, does not sludge appreciably, and 
is quite stable. Included in its make-up 
is a chemical agent which acts as a 
stabilizer, which also reduces oxidation 
or fractional distillation. A synthetic 
wetting agent is also embodied in 
Houghto-Quench “G” to provide rapid 
wetting-out properties. In this way the 
formation of gas pockets is prevented. 


Saran Plastic Fabric 
for Car Upholstery 


NEW woven plastic fabric which is 

stainless, flexible, tough, and non- 
inflammable is being manufactured by 
the Firestone Tire & Rubber Co., Ak- 
ron, from Saran, a thermoplastic resin 
material of the Dow Chemical Co. At 
present its most important use is in 
the upholstery of automobiles, buses, 
airplanes, and other transportation 
units where the seating receives excep- 
tionally hard wear. It is now in experi- 
mental service on the New York sub- 
ways. Saran can be used to reproduce 
almost any weave of cotton, wool, 
rayon, or silk. It may also be used in 





combination with any of these fabrics 
to produce highly original patterns and 
weaves. When formed in sheets, Saran 
can be used for airplane partitions, 
table tops, and many small component 
parts. It is easily cleaned with a damp 
cloth. 


Fibrated Leather 
Gasket Material 


NEW fibrated-leather gasket ma- 

terial having the natural advan- 
tages of leather has been introduced by 
the Industrial Division of the Armstrong 
Cork Co., Lancaster, Pa. Known as 
Armstrong’s No. 841, this material 
is recommended for sealing oil, water, 
and gasoline. It may be used in other 
applications where the temperatures do 
not exceed 300 deg. Fahr., and where 
acids or alkalis are not encountered. 
The company supplies it in rolls and 
sheets in standard widths up to 48 in., 
but also is equipped to handle orders 
for shapes die-cut to specifications. 


Weldcraft Is New 


Decorative Finish 


Vy mace. a new type of surface 
finish found to be an excellent 
substitute for colored plastics, chrome 
plating, and other decorative preserva- 
tives, is being marketed by Parker- 
Wolverine Co., Detroit. Weldcraft is 
actually an enamel which can be sup- 
plied in a transparent form for the 
coating of bright metals, die castings, 
and electro-plated surfaces, and in an 
opaque form for the surfacing of either 
plastics or metals. According to Charles 
W. Awkerman, president of Parker- 
Wolverine, Weldcraft is offered primar- 
ily as a finish for interior automobile 
hardware, although it can be used for 
exterior surfaces as well. It is obtain- 


able in any color. After being sprayed 
with the desired color, the coated ob- 
ject is placed in a baking oven. Upon 
removal, the surface of the object is 
said to 
plastic. 


resemble that of a die-cast 


Saran plastic fab- 

ric for replacing 

conventional up- 

holstery mate- 
rials. 
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ransier of Load Due to Braking 
in Tractor-Trailer Combinations 


N By P. M. HELDT 
EARLY ten years ago there appeared in AUTOMO- 


TIVE INDUSTRIES an article dealing with the weight 
transfer in tractor-semi-trailer combinations due to 
brake application. At that time comparatively few such 
combinations had brakes on the trailer wheels, and 
only two cases were considered, those of brakes on the 
tractor rear wheels only, and of brakes on all four 
tractor wheels. At the present time practically all 
tractor-trailer combinations are equipped with brakes 
on all wheels, and this case, therefore, is of much more 
importance than either of the other two. The trans- 
fer of weight when brakes on all wheels are applied to 
near the locking point will be considered in the fol- 
lowing. We will make use of the following abbrevia- 
tions: 

W, weight of tractor. 

W,, weight of loaded trailer. 

R,, R. and R,, reactions of ground on tractor front 
and rear and trailer wheels when brakes are applied. 

R,, reaction to load on bolster of tractor when brakes 
are applied. 

B and B,, retarding forces on tractor and trailer, re- 
spectively. 

H, height of center of gravity of tractor. 

H,, height of center of gravity of trailer. 

h, height of coupling between tractor and trailer. 

L, wheel base of tractor. 

L,, horizontal distance from center of coupling to 
center of trailer axle. 

l,, horizontal distance from front axle to center of 
gravity of tractor. 

l., horizontal distance from rear axle to center of 
gravity of tractor. 

l,, horizontal distance from center of coupling to 
cénter of gravity of loaded trailer. 

l,, horizontal distance from trailer axle to center of 
gravity of loaded trailer. 

4, coefficient of friction between tire and pavement. 

In the drawing the bolster is shown located directly 
above the rear axle. In practice it is usually a few 
inches ahead of the rear axle, but this has little effect 
on the shifting of weight due to brake application and 
will be neglected. 

The total retarding force is equal to (W + W,) +, 
and this is opposed by an equal inertia force, to which 
the tractor contributes W » and the trailer, W, u. These 
inertia forces, of course, act at the centers of gravity 
of the tractor and trailer, respectively. . 

We will first determine the load on the trailer axle 
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when the brakes are applied. As already indicated, 
under these conditions the inertia force on the tractor 
is B= Wahu 

and that on the trailer, 2B, = Wy 


Since the trailer wheels carry only part of the weight 
of the trailer and the tractor wheels carry more than 
the entire weight of the tractor, it is obvious that 
when the brakes are applied the retarding force at 
the tractor wheels is greater than the inertia due to 
the tractor weight, while, on the other hand, the re- 
tarding force on the trailer wheels is less than the 
inertia due to trailer weight, hence under braking 
conditions the trailer will be exerting a forward force 
on the tractor through the coupling. Since the inertia 
due to the trailer weight is W,“, and the retarding force 
at the trailer wheels is R, “, the horizontal force on 
the coupling is (W, — R,) #. 

There are evidently five forces acting on the trailer 
when the brakes are in action, viz., an upward reac- 
tion R, at the coupling, a rearward reaction (W, — 
R,) » at the coupling, the force of gravity W, at the 
center of gravity, the force of inertia W, » acting for- 
ward at the center of gravity, and the retarding force 
R, » acting rearward at the point of contact between 
tire and road. The first four of these forces produce 
moments around a transverse axis through the points 
of ground contact of the trailer wheels. Since the 
trailer is in equilibrium, these moments must reduce 
to zero, and we, therefore, have 


R; I + (W, — R;) ph = Wilk es WwH, = § 
Also, 
R; + Ri: = Wi, sothat R; = Wi — Ry 


Making this substitution for R, in the equation of 
moments and transposing we get 


Wil; — Ral, — Raph = W, (iy + uh, — ph) 
W, (Ly oo ph —_ ls — pwH;) => R, (Ly a ph), 
and 





L,-Il h — pH 
Re = Ws ( 1 a+ wh be ) 
Ly + wh 


and since R, = W, — R,, 





In. ~ hi > gh = oll 
p= w,(1- Babee ath) 
IT -t- ph 
, lg + uh, 
« ¥,4—oee 
Ty + ph 


Turning now to the tractor, we find that there are 
six forces acting on it, as follows: 
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Supplementing an earlier article on this same 
subject. this new data is pertinent to the 
latest developments in tractor-trailer design 


The inertia force W » acting forwardly at the center 
of gravity. 

The force of gravity W acting downwardly at the 
center of gravity. 

The push of the trailer (W, — R,) » acting for- 
wardly at the coupling. 

The reaction R, acting upwardly on the front wheels. 

The reaction R, acting upwardly on the rear wheels, 
and the brake retarding force (R, + R.) » acting 
rearwardly along the axis of the tractor projected on 
the road surface. 

Of these six forces the first four create moments 
around a transverse axis through the centers of ground 
contact of the tractor rear tires. Again the moments 
must cancel out, and we, therefore, have 


RL = Wl. + Wu + (Wi; — Rs) wh 
from which it follows that 
Wit + wH) + (W, — Rs) ph 
L 
As an expression for R, in terms of known factors 
has been given already, all of the items appearing in 
the right-hand side of the foregoing equation may be 


considered known, and R,, therefore, can be calculated. 
Since 


R, = 


R, R, + R, = W + W, 
R,=W+W,-—R, — Ry, 
To give an idea of the magnitude of the weight 
shifting in a tractor-trailer combination we will apply 
the equations derived to the following case: 


W = 6000 lb. L, = 180: n. 
W, = 24,000 lb. ly = 80 in. 
L = 140 in. H, = 65 in. 
l, = 75 in. h = 35 in. 
H = 28 in. nw = 0.6 
Then 
75 0.6 35) — 80 — (0.6 X 65 
R, = 24,000 k : =< ext e achat nba Dane = 9,800 lb. 
180 + (0.6 X 35) a 


6000 (75 -+0.6 X28) + (24,000—9,800) 0.6 X35 
So eee — welt inne doocnsoacooe 


R: = 30,000 — 9,800 — 6,050 = 14,150 lb. 


The following table shows the load distribution be- 
tween the various wheels for the above tractor-trailer 
combination under static conditions, with brakes ap- 
plied to the tractor rear wheels only, with brakes on 
all four tractor wheels, and with brakes on all wheels, 
respectively. 


Weight Distribution in 
Tractor-Semi-Trailer Train 
Brakes 
Brakes on on four 
tractor rear tractor Brakes on 
Static wheelsonly wheels all wheels 








Tractor front wheels. 3,210 5,025 5,815 6,050 
Tractor rear wheels... 13,440 12,620 12,285 14,150 
Trailer wheels ....... 13,350 12,355 11,900 9,800 

TOO © céicesienses 30,000 30,000 30,000 30,000 


Therefore, in this particular case, the maximum 
braking effects (or rates of retardation) obtainable 
with the three systems, respec- 
tively, are in the following pro- 





ne 






=— 


| Rie 
Ry 





Re 


portions: 


Tractor rear brakes 
13.5 


Four-wheel brakes 
18 


All-wheel brakes 
30 

The transfer of weight from 
the trailer axle to the bolster and 
from the tractor rear axle to the 
tractor front axle decreases with 
the heights of the centers of 
gravity of trailer and tractor, 
respectively, and as their wheel- 
bases increase. 





Diagram of tractor and trailer 
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WHAT THE 


INDUSTRY 





IS DOING 


Our own view of automotive production and sales: 
authoritative interpretation of general conditions 





 — a more 
drastic curtailment 
imposed on passen- 
ger car production 
beginning Dec. 1, 
output for the first 
half of the month 
is estimated at 
200,000 units. 
However, assem- 
blies in the last 15 
days of the month 
are not likely to 
top 100,000 vehi- 
cles, as most man- 
ufacturers plan to 
close down between 
Dec. 19 and Dec. 
24 and remain 
closed until about 
Jan. 5. This com- 
pels them to con- 
centrate their pro- 
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duction in the Sst J@cember Production 
Revised Downward 


cember. 

The 10-day to 
two-week shut- 
down over the 
Christmas and New Year holidays will enable the 
plants to make the necessary changeover in produc- 
tion facilities from models with brightwork to those 
with painted and enameled trim. Several companies 
have shown their 1942 “Series B” models without 
brightwork and the effect on the whole is pleasing, 
with no appreciable loss of eye appeal. Painted grilles, 
molding and trim and enameled hub caps replace pre- 
vious bright metal parts. Only bumpers, locks, wind- 
shield wiper blades and window latches retain their 
chrome under the OPM order effective Jan. 1. 

December passenger car output originally was 
limited to 204,848 units by OPM, a decline of 48.4 
per cent from the same month in 1940, but the declara- 
tion of war on Japan made it necessary to cut output 
further after Dec. 15. Production for the last half of 
the month has been cut 25 per cent from the previous 
quota. January passenger car quotas have been cut 
50 per cent from those originally set by OPM, making 
the month’s total 102,424 units. This is a cut of 75.5 
per cent from the 418,350 U. S. passenger cars pro- 





11923 average = 100; 2 Prepared by Administrative and Re- 
search Corp. of New York to Jan. 1, 1941, and New York Times 
weekly business index after that date; Estimated at the De- 
troit office of AUTOMOTIVE INDUSTRIES. 
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Weekly Indexes of Automotive General Business 


duced in January, 
1941. Further re- 
visions in quotas 
which had been set 
through February 
will be made after 
an appraisal of the 
situation on stra- 
tegic materials. 
Output in the week 
ending Dec. 8 was 
estimated at 91,500 
units. GM turned 
out 33,400 vehicles, 
Chrysler accounted 
for 18,400 and 
Ford manufactured 
21,600. Studebaker 
led the indepen- 
dents, followed by 
Willys, Nash, Hud- 
son and Packard. 
Willys output was 
confined to 14-ton 
combat cars. De- 
cember will see an 
appreciable drop 
from the 379,070 — 
vehicles produced 
in November, according to an Automobile Manufac- 
turers Assn. estimate. 

War in the Pacific and the consequent inaugural of: 
the $150 billion all-out victory program will severely 
accentuate material shortages, especially in such vital 
automotive components as steel, copper, and rubber. 
More than 95 per cent of the U. S. crude rubber supply 
emanates from Malaya and the Dutch East Indies. 
U. S. inventories stood at 454,711 long tons Nov. 1, 
including 265,739 tons in government stockpiles, ac- 
cording to the Rubber Manufacturers Association. 
Stocks may reach 600,000 tons by Jan. 1. In 1940 the 
automotive industry used 518,800 tons of rubber, in- 
cluding replacement tires, or 80 per cent of the rubber 
consumed in the U. S. 

Retail sales in November continued slow. GM con- 
sumer deliveries totaled 126,281 units, a decline of 30 
per cent from the same month of 1940, and the lowest 
for the month since 1937, although an increase of more 
than 20,000 units over the October total. Early reports 
from 110 principal cities for the first 23 days of 
November showed a drop of 10 per cent in new pas- 
senger car registrations compared to the same period 

(Turn to page 48, please) 
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NEWS OF THE INDUSTRY 


Critical Materials and 


the War with Japan 


British Malaya and Dutch East Indies Are Sources 
of Rubber, Tin, Tungsten, Tung Oil and Manganese 


Rubber, tin, tungsten, tung oil and 
manganese are the principal strategic 
materials used by the automotive in- 
dustry which are affected by the out- 
break of war with Japan in the Pacific. 
Use of ‘alternate materials and other 
sources of supply make it possible, for 
the industry to get along without these 
shipments except for rubber. 

More than 95 per cent of the world’s 
rubber is grown in British Malaya and 
the Dutch East Indies. U. S. stockpiles 
of crude rubber are expected to reach 
600,000 long tons by Jan. 1. However, 
defense uses, such as military vehicle 
and aircraft tires, self-sealing fuel 
tanks, barrage balloons and_ tank 
treads are taking an_ increasingly 
larger part of the rubber available. 
One of the large rubber companies esti- 
mated recently that 27 per cent of its 
rubber stock was going into defense 
materials. This presages a cut in rub- 
ber allotments for passenger car manu- 
facture and tires. 

Four synthetic rubber plants have 
been financed by the government but 
the first of these are barely getting into 
production and total output when they 
are completed will be only 40,000 tons 
annually. Defense needs will take 
virtually this entire output. 

Passenger cars required an estimated 
3% |b. of tin apiece in 1941 models but 
this has been reduced in the 1942 cars 
through use of high lead babbits in 
engine bearings and more lead in solder. 
Automotive companies consumed 11.4 
per cent of U. S. tin needs in 1939, or 
10,000 tons. Fifty-six per cent of the 
world’s tin output comes from British 
Malaya and the Dutch East Indies, but 
there are other sources of supply in 
Bolivia and South Africa and a new tin 
smelter is being built in Texas. 
Molybdenum has proved an adequate 
substitute in alloy steels for tungsten, 
whose source in China is threatened by 
Japanese action against the Burma 
road. Only 2 per cent of the world’s 
manganese, another alloy material 
comes from the Philippines. Substi- 
tutes also have been developed in place 
of tung oil. 

U. S. automotive exports to Japan 
have dwindled continually since 1937, 
when a 70 per cent tariff was placed 
upon complete vehicles. The Japanese 
market was virtually closed to U. S. 
vehicle imports in 1940 and the assem- 
bly plants of Ford at Yokohama and 
GM at Osaka have been chiefly pro- 
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ducing spare parts and rebuilding en- 
gines. Japan has not released auto- 
mobile production figures since 1937 
but it is estimated that approximately 
27,000 vehicles were produced in the 
year ending last April. However, only 
7000 of these were for private use, the 
rest going for military purposes. 
Japanese production has been further 
hampered in recent months by short- 
ages of iron and steel and lack of 
skilled labor. Current output is re- 
ported to be restricted to “special ve- 
hicles” for the army and a few units 
for export, and is only about one-third 
of 1940 production. 

Restrictions on gasoline and a short- 
age of tires have curtailed use of motor 
vehicles in Japan in the last year. It 
is estimated that only 100,000 motor 
cars, exclusive of military vehicles, are 
in use in the Japanese Empire, com- 
pared to 175,000 in 1938. This is a 
ratio of one vehicle to 660 persons com- 


pared to one for every four persons in 
the U. S. 





60 Tons of Power 


Roaring its defiance, the Army’s 
new 60-ton monster tank proved ‘its 
power in a grueling test witnessed 
by War Department officials at the 
Baldwin Locomotive Works, Eddy- 
stone, Pa. The tank, known as 
T.1-El (frequently referred to as 
the M1), is equipped with three 
machine guns and one large and 
one small cannon. A 500 per cent 
improvement in gunnery over simi- 
lar land battleships of foreign make 
is claimed by its producer. Fifty 
such tanks have been ordered at a 
total cost of $5,689,725, or about 
$114,000 each. The first one, how- 
ever cost nearly $500,000 because 
of tooling-up and _ experimental 
costs. A photograph showing the 
tank appears on page 17. 











Borg-Warner Buys 
Stover Machinery 


Borg-Warner Corp. has announced 
the purchase of all machinery of the 
Stover Mfg. & Engine Co., Freeport, 
Ill., except foundry equipment. The 
machinery will be moved to another 
Borg-Warner plant for use in defense 
work. 








Buy 


commi 


Defense 


Bonds 


Chairman, 





In recommending that the business 
pera publicity to Defense Bonds and 

ttee has made an important contribution to the 
National Defense Savings program. 
express my personal thanks to you and your committee 
members for this splendid assistance. 


THE SECRETARY OF THE TREASURY 


WASHINGTON 


November 25. 1941 


Dear Mr. iusselman: 


I have read with much interest your letter of 
November 12th and the accompanying copies of your 
communications to member publishers of 
Business Papers. 


the Associated 


ress give con- 
tamps, your 


I should like to 


The Defense Savings program will have a far- 
reaching effect upon-every~ American. 
must be given serious and interested consideration b 
industry and commerce throughout the nation. 
the voluntary cooperation of the business press we can 
provide American 


Certainly it 
Throug: 


usiness with a full factual background 


on this subject which has such a significant relation to 
present and future business activity. 


Sincerely, 


Ane”? 


Mr. C. A. Musselman, 


National Defense Committee, 

The Associated Business Papers, 
369 Lexington Avenue, 

New York, New York. 





43 











International Photo 


Tank Destroyer 


Invented by William Bigely of Hoboken, N. J., this “‘tank destroyer” is being 

demonstrated at Arlington, Va. When completed, it is alleged, the tank will 

sport a 75 mm. cannon and will be able to attain a speed of 75 mph. A metal 
tread tank, it derives its power from a high-powered airplane engine 


War Effort Speed-Up 
Cuts Industry’s Idle 


New War Contracts Are Contributing Factor; UAW-CIO 
Executive Committee Declares Against Work Stoppage 


Speeding up of war work has prompt- 
ed the Michigan Unemployment Com- 
pensation Commission to revise its 
estimates of the amount of unemploy- 
ment in Michigan industries due to 
automobile curtailment and material 
shortages through priorities. An Octo- 
ber estimate of 120,000 unemployed in 
Michigan this winter has been reduced 
to 80,000 jobless and this probably will 
be further reduced when defense indus- 
tries increase the number of shifts un- 
der the impetus of war-time production. 
The probable unemployment includes 
50,000 for Detroit, 12,000 in Flint, 4000 
in Lansing and 3000 in Pontiac. The 
State’s employment compensation fund 
at $125 million should be ample to take 
eare of this jobless load for a few 
months. However, Gov. Murray D. 
VanWagoner has tried unsuccessfully 
to have the Michigan legislature in- 
crease the period of maximum benefits 
from 18 to 26 weeks. 

Placing of new war contracts total- 
ing $109 million within three weeks 
with Michigan plants and shortening of 
working hours in others has helped cut 
the prospective unemployment. How- 
ever, certain plants still face shut- 
downs due to priorities. The metal 
stamping group in the automotive and 
parts field has appealed to OPM for 
designation as a “distressed industry” 
so that these plants may obtain war 
orders or subcontracts. “Distressed” in- 
dustries are allowed a 15 per cent dif- 
ferential in bids on war goods. 

Despite needs for all-out production, 
efforts to work plants on a four-shift, 
160-hr. week basis have been stalemated 
by union refusal to waive premiums for 
Saturday and Sunday work. The 


+t 


UAW-CIO has urged the payment of 
such premiums: on an equalized basis, 
with all employes working an equal 
number of week-ends. Union officials 
maintain that the cost of paying the 
overtime rates will be “insignificant,” 
probably assuming it will go into the 
already huge war costs. They also say 
overtime pay will improve morale and 
speed up production, inferring that 
pecuniary incentives must supplement 
patriotism in war-time. 

The executive committee of the 
UAW-CIO has taken a strong stand 
against work stoppages in war-time, 
calling upon its members to “accelerate 
their efforts in production of those ma- 
terials necessary to successful prosecu- 
tion of the war, placing the welfare of 
the country ahead of everything. 





OPM Extends 
Bright Work Ban 


Passenger car manufacturers have 
been given until Dec. 31 to use up ex- 
isting stocks of “bright work” in its 
present form containing chrome, alu- 
minum, nickel or copper. The original 
order prohibited use of bright work 
after Dec. 15, except where special per- 
mission was granted for bumpers and 
bumper guard facilities. Its postpone- 
ment was ordered by OPM Priorities 
Director Donald M. Nelson upon rec- 
ommendation of the automotive, trans- 
portation and farm branch of the divi- 
sion of civilian supply. 

Because they are functional parts for 
which no substitutes have yet been 
found, external windshield wiper-arm 
and blade assemblies, external lock cyl- 
inder caps and covers, ventilator win- 
dow latches and body trim, bright 
screws are exempt from the order. 
Bright work parts which were in in- 
ventory or in process of manufacture 
on Oct. 27, the date of issuance of the 
original order, may continue to be used 
after Dec. 31 only if they are treated 
by some practical method such as acid 
etching and sand blasting so that they 
forever lose their identity as bright 
finish. 

Producers desiring to take advantage 
of the modification must file with the 
Automotive, Transportation and Farm 
Equipment Branch before Dec. 31 a 
statement of Oct. 27 inventories of 
“bright work” and state what steps 
they intend to take to comply with per- 
manent removal of bright finish. Proof 
of compliance must be furnished upon 
request of the branch. 


John J. Coapman 


John J. Coapman, 53, died Nov. 23 at 
his home in Detroit. He was at one 
time chief engineer of the Denby Motor 
Truck Co., and later was associated 
with the Russel Motor Axle Co., the 
Spicer Mfg. Co., the Motor Wheel Corp., 
Evans Products Co. and General Motors 
Corp. 


Passenger Car and Truck Production 
(U. S. and Canada) 






































| TEN MONTHS 
| October |September| October Per Cent 
1941 1941 1940 1941 _1940 Change 
We a ee ee cman sonnel vo Ce. Bae 
Passenger Car Production—U. S. and Canada 
Domestic Market—U. S.. ; | 286,200 | 164,016 | 411,016 | 3,231,028 | 2,801,704 | +15.3 
Foreign Market—U. S.. | 9,368 3,774 10,198 82,209 87,002 | — 5.5 
a 5,635 2,548 7,056 80,391 87,659 | — 8.3 
AREA oe . 301,203 | 170,338 | 428,270) 3 ~ 3,393 628. 2,976,365 | +14.0 
Truck Production—U. S. and Canada 
Domestic Market—U. S.. ....| 74,305 55,992 59,639 763,902 513,931 +43.6 
Foreign Market—U. S.. eA ene ee I | 12,127 10,473 12, 126,839 95,798 | +32.4 
eee : 13,725 11,948 14,095 148,182 88,340 | +67.7 
DS Srp rave: race aces sade aoe me tke raineae | 100,157 78,413 86,104 | 1,038,923 698,069 | +48.8 
Total—Domestic Market—U. S....... | 360,505 | 220,008 | 470,655 | 3,994,930 | 3,315,635 | +20.5 
Total—Foreign Market—U.S........... | 21,495 14,247 22,568 209 ,048 ,800 | +14.4 
Totali—Canadian....................... 19,360 14,496 21,151 228 ,573 175,999 | +29.9 
Total—Cars and Trucks—U. S. and Canada | 401,360 | 248,751 | 514,374 | 4,432,551 | 3,674,434| +20.6 
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New Ordnance Contracts 


Keep Assembly Lines Going 


Buick Completes New Plant for P & W Engine Production; 
Many Manufacturers Share in Orders for Component Parts 


Buick Motor Division of GM has 
completed its new airplane engine plant 
at Melrose Park, Ill., near Chicago, and 
production of the 14-cylinder, 1200-hp. 
Pratt & Whitney engines is expected to 
begin some time next spring. The man- 
ufacturing division contains 23 acres 
of floor space. There are also 46 test 
cells, a three-story administration 
building, personnel building, dynamom- 
eter building and garage. Chevrolet 
will build the same type engine at its 
plant at North Tonawanda, N. Y. 

Work on the Buick plant was begun 
last: March 17 and it has been com- 
pleted less than nine months later, sub- 
stantially ahead of schedule. Two Buick 
plants in Flint are being converted for 
manufacture of 50 per cent of the parts 
and subassemblies going into the en- 
gine. Total cost of the plant and equip- 
ment at both Melrose Park and Flint 
is $41 million, while Buick has an in- 


itial order for $129 million for the 
engines. 
Oldsmobile Division of GM has re- 


ceived new orders for armor-piercing 
projectiles and for 75-mm. semi-auto- 
matic guns for installation in medium 
tanks, such as Chrysler is producing. 
The government has allotted $8 million 
for machines to produce the 75 mm. 
guns, and this will be installed in six 
buildings of the Olds Motor Works at 
Lansing, covering 200,000 sq. ft. Plant 
rearrangement is now under way and 
production is expected to begin in the 
late spring. Oldsmobile will do ex- 
tensive subcontracting, manufacturing 
cnly three of the 70 gun parts. These 
are the barrel, breech ring and breech 
block. Many of the forgings will be 


sroduced by other Lansing firms. In- 
itial orders for the guns total $9, 
396,300. 

A $85,705,287 order for 75-mm. 


armor-piercing shot for use in tank 
warfare is being split among three GM 
plants, with Oldsmobile’s share being 
$14,282,115: Chevrolet Motor Division 
at Flint also has received a $14,282,115 
order, while Chevrolet Gear & Axle 
Division in Detroit will produce shot 
valued at $7,141,057. Oldsmobile and 
Motor Wheel Corp. in Lansing will pro- 
duce 75-mm. semi-armor piercing pro- 
jectiles. Motor Wheel has an order for 
$1,505,000 for 400,000 projectiles, while 
Oldsmobile’s order totals $3,105,000. 
Oldsmobile already is producing 20-mm. 
Hispano-Suiza aircraft cannon and 75- 
and 105-mm. shells. Olds is expected to 
employ 8000 workers on all its de- 
fense projects when full production is 
reached. 

Continental Motors Corp. has been 
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awarded an order for $5,087,284 for 
7-cylinder 225-hp. radial engines for 
installation in light tanks and training 
planes. These engines will be produced 
at the Muskegon plant, which now em- 
ploys 3600 men on a three-shift, seven- 
day basis. Employment at the newly 
renovated Detroit plant, where 450-hp. 
Wright Whirlwind engines are being 
made for medium tanks and training 
planes, totals 2600 workers. The com- 
pany’s backlog stands at $85,000,000. 

In line with the promised Army truck 
orders to keek Michigan assembly lines 
operating, Yellow Truck & Coach 
Mfg. Co. has been awarded a $6,717,424 
contract, and Federal Motor Truck Co. 
has received one for $5,641,420 for Air 
Corps truck tractors. Other military 
vehicle orders include $12,730,224 to 
the Heil Co. for Air Corps oil servicing 
trucks and trailers and trailer con- 
verter dollies; $1,996,860 to Biederman 
Motors Corp. for truck-tractors; $1,- 
049,075 to International Harvester 
Corp. for 2%4-ton trucks and tractors; 
$989,400 to Autocar Co. for half-trac 
truck parts; $1,759,065 to Trailer Co. 
of America for -semitrailers; $453,360 
to Nash-Kelvinator Corp. for 2-wheel 
trailers; $827,049 to Ward-LaFrance 
Truck Corp. for trucks; $359,049 to 
Mack Mfg. Corp. for truck parts; and 
$113,460 to Ford Motor Co. for five- 
passenger cars. 





Canadian Government 
Limits Truck Production 


Hon. C. D. Howe, Canadian Minister 
of Munitions and Supply, has an- 
nounced regulations calling for a dras- 
tic reduction in 1942 output of light 
trucks and a limit on the manufacture 
of transports and buses. The order pro- 
vides for the licensing on Jan. 1 of all 
truck manufacturers. Trucks’ are 
divided into two classes—those under 
10,000 lb. gross rating, and those ex- 
ceeding that rating. Of the smaller 
trucks only one-half the quantity pro- 
duced.in 1941 may be built next year. 
Of the larger trucks, which include fur- 
niture vans, transports, and buses, no 
more than the present year’s output 
will be permitted. 


Hart O. Berg 


Hart O. Berg, engineer, who spon- 
sored the first flights of the Wright 
srothers abroad, died on Dec. 9 after a 
long illness. He was formerly chief en- 
gineer of the Clement-Bayard interests 
in France, and built at Paris the 
world’s first large automobile factory. 
He also built in this country a plant 
which produced a four-cylinder car 
bearing his name. From the end of 
the first World War until his death Mr. 
Berg devoted his time to the develop- 
ment of facilities for the extraction of 
magnesium. 


Vickers Gets “E”’ Award 


Vickers, Inc., Detroit subsidiary of 
the Sperry Corp., has been awarded the 
Navy “E” for excellence in recognition 
of outstanding national defense produc- 
tion. The firm has $28,000,000 in war 


orders and produces hydraulic gunnery 
controls for the Navy. 


Connecting Rod Assemblies 


The first connecting-rod assemblies to be produced at the Detroit plant of the 
Graham-Paige Motor Corp. are shown being inspected as they come off the 


line. 


Those witnessing the inspection are, from left to right, George Petersen, 


factory manager for Graham; E. R. Harrell, vice-pres. in charge of production; 
Dennis L. Luther, inspector in charge for the U. S. Army; C. C. Poehlman, 
inspector; Frank Hoffman, chief inspector for Wright Aeronautical Corp. 
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Modified M-3 


This side view of the new M-3Al1 shows how it differs from the M-3. 


Soon to 


be turned over to the Army Ordance Dept., the tank features a cast-steel top 
hull with rounded corners which will deflect shells and bullets better than flat 


surfaces. Casting increases 


speed of 


assembly and_ lessens machining. 


Steel Plate Initiates 
Allocation Program 


War Settles Question as to Who Gets Metal First; 
OPM Inclined to Overlook Minor Issues for Main Task 


By W. C. Hirsch 

Outbreak of hostilities in the Pacific 
and formalization of the state of war, 
have multiplied the problems of metal 
producers and consumers. Concern over 
future receipts of metals, such as tin 
and tungsten, for much of which im- 
porters rely upontransportation 
through the sea lanes, in which the risk 
of attack on cargo vessels is thought 
to have sharply increased, has perhaps 
grown deeper, although stocks on hand 
and fresh sources of supply are rather 
reassuring. 

Topping anxiety over adequacy in the 
supply of metals and ores is speculation 
as to what effect war will have on the 
defense authorities’ program and pro- 
cedure. Noticeable already is a growing 
determination on the part of defense 
officials as well as of manufacturers 
engaged on Government contracts to 
get on with the job of supplying the 
Army and Navy with what they need, 
and no longer to permit the ironing ovt 
of minor points at issue to detract at- 
tention from the main task. 

OPM officials have their fingers 
crossed in the hope that the allocation 
system, which got under way early in 
December with steel plates being the 
first product to come under its pro- 
visions, will work out satisfactorily. 
The system gives them full control over 
rolling mill schedules, making it pos- 
sible for the most important defense 
needs to be satisfied first and others 
graduated in the order of their im- 
portance. The responsibility for deter- 
mining whether an order for steel 
plates for Army tanks. should take pre- 
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cedence over one for lease-lend custom- 
ers now rests with OPM and steel 
manufacturers are not exactly unhappy 
over this. Whether or not previous esti- 
mates as to what tonnages of steel will 
be available for civilian requirements 
in 1942 will have to be materially re- 
vised ‘because of the coming of an 
actual state of war will depend upon 
future developments, but it is generally 
expected in steel circles that pressure 
for speeding up deliveries of defense 
material in the immediate months 
ahead will be more intensive, and that 
civilian needs can hardly come in for 
more favorable treatment during the 
first half of 1942. Last fall it looked 
as though defense needs would absorb 
about two-thirds of the country’s steel 
bar output. Now 90 per cent would 
come nearer to an accurate estimate of 
current defense requirements. 

OPM hearings on possibilities for in- 
creasing copper production are ex- 
pected to result in better knowledge as 
to the extent of the shortage of the 
metal and the most efficient way of 
overcoming it. Suggestions for a fur- 
ther stepping-up in prices to be paid to 
marginal producers are considered by 
many as promising but little in the way 
of added output, and ‘he lifting of the 
price paid to low cost producers would 
just be an added drain on the Treasury 
and would yield no compensating bene- 
fit. 

Estimates of tin stocks, held by the 
Government, dealers and consumers are 
well in excess of 100,000 tons. Together 
with what tin is afloat to the United 
States and what is contained in ores 





stored here for future smelting opera- 
tions, not much less than ‘150,000 tons 
will be available, and even though con- 
sumption should run much higher than 
it ever did, there might still be enough 
tin for a year’s needs. 

Whether silver, as reported, is being 
used in place of nickel in the trim of a 
few automobiles, is doubted in the metal 
market where it is pointed out that the 
white metal’s tendency to tarnish may 
be more of an obstacle than its price. 


High-Power Blowers 
for Engine Cooling 


In order to dissipate heat generated 
during airplane engine tests at Wright 
Field, Dayton, Ohio, two large blowers, 
powered by General Electric 2000-hp. 
motors, and capable of absorbing 20,- 
000,000 B.t.u. per hr., have been in- 
stalled. These blowers, installed below 
the engines, will pull air from outside 
over the test stands and through an 
opening in the floor into a concrete tun- 
nel, finally discharging it out-of-doors. 
The required air pressure will be main- 
tained in each test by controllers which 
will vary the speed of the motors. 


Oldsmobile Gets 
75 mm. Gun Order 


Receipt of government authorization 
to proceed with the manufacture of 75 
mm. guns for the Army Ordnance De- 
partment, was announced by the Olds- 
mobile Division of General Motors 
Corp. An investment of approximately 
$8 million will be allotted for machines 
and machine tools for the new project. 
The 75 mm. semi-automatic gun is for 
use in medium size army tanks. 

Extensive sub-contracting policies 
will be followed by Oldsmobile produc- 
tion of the 75 mm. gun. The three prin- 
cipal parts—the barrel or tube, breech 
ring and breech block will be manu- 
factured at the Olds plant. The other 
67 parts will be sub-contracted to out- 
side companies with as many of the 
forgings as possible going to local 
firms. 


P&W Aircraft Engine 


Deliveries on Increase 


November shipments of airplane en- 
gines by the Pratt & Whitney Aircraft 
division of United Aircraft Corp. 
totalled more than two million horse- 
power sufficient horsepower for ap- 
proximately 850 twin-engine bombers 
of the Lockheed Hudson or Martin 
Maryland types. 

At its present rate, Pratt & Whitney 
claims it will produce during the next 
four months more horsepower than 
America produced, with the aid of seven 
automobile manufacturers, during the 
First World War. Furthermore it will 
be more than twice the November, 1940 
figure. 
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War Forees Further 
Slash in Auto Production 


61.3 Per Cent Cut Becomes Effective December 15; 
January Output Cut 75.5 Per Cent; Shortages Loom 


Effective December 15, December 
passenger car production was cut by 
the OPM Division of Civilian Supply 
61.3 per cent below December, 1940, 
production. January, 1942 production 
was cut 75.5 per cent below January, 
1941, figures. 

This means only 153,636 cars may 
be produced in December, 1941, and 
102,424 may be produced during Jan- 
uary, 1942, 

Manufacturers of light trucks of less 
than 1% tons will be cut by 6042 trucks 
from the quota of 24,169 established for 
Dec. 1, 1941, and output will be reduced 
by 12,084 in January. 

February passenger car allotments 
announced November 19 are being re- 
voked pending the outcome of the study. 
The quota for February, 1942, was 
fixed at 174,122 cars, a reduction of 56.1 
per cent below February, 1941, output. 
No plan for February production of 
light trucks has been announced. 

All producers will be permitted to 
adjust their schedules between Decem- 
ber 15 and January 31 in any way so 
that the over-all curtailment will be 


G. E. Erects 


Supercharger Plant 


The General Electric Co. has started 
construction of a $25 million factory at 
Fort Wayne, Ind., for the manufacture 
of turbo-superchargers. At present the 
company is manufacturing the turbo- 
supercharger, a vital part of high- 
flying airplanes, at Lynn, Mass. A 
$5 million factory for similar manufac- 
ture has recently been completed at 
Everett, Mass. 
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Designed to carry 150 autos down the Mississippi, this new 
barge, is an answer to the problem of finding more rail 
Ordinary barges have only 
a fraction of the capacity of this new design. 


capacity for defense materials. 


December 15, 1941 


worked out effectively from the view- 
point of both management and labor. 
The division said that methods of work- 
ing out the adjustment will be left to 
representatives of management and 
labor. 

In announcing the figures, Leon Hen- 
derson, head of the Division, said that 
there is no guarantee that sufficient 
materials will be available to manufac- 
turers to achieve this production. 





Joseph A. Sullivan, 


formerly assistant 
Chicago Pneumatic 
been promoted to advertis- 


publicity manager of 
Tool has 
ing manager. 

T. |. Phillips, assistant to the president, 
has been elected a vice-president of West- 
inghouse Electric & Mfg. Co. 

J. M. Chapple, recently with the Detroit 
office of Lincoln Electric Co., will be in 
charge of their new office in Jacksonville, 
Fla. He was formerly managing director 
of The Lincoln Electric Co. (Australia), 
Pty., Ltd., at Alexandria. 

Harry D. Bubb has been promoted from 
chief engineer of Thompson Products Co.'s 
Cleveland plant to director of engineering 
for both the C"eveland plant and Thompson 
Aircraft Products Co. ; 

Sidnev J. Black, vice-president of As- 
bestos Mfg. Co., was elected a director, 
filling the post formerly held by James M. 
Simpson. 

William S. Knudsen, director of the Office 
of Production Management in Washington, 
was awarded the Vermilye Medal by The 
Franklin Institute, Philadelphia, for ‘“‘in- 
valuable service to his country in the ad- 


‘ 
ce, 


ministration of unprecedented production 
of national defense’”’. 
A. A. Gustafson, formerly safety engi- 


neer with the U. S. Federal Government. 
has heen appointed director of personnel 
and safety of The Buda Co. 

James D. Mooney. vice-president and a 
director of General Motors, has been ordered 


Triple-Deck Auto Barge 


Ingeniously 


into active service of the United States 
Navy. Mr. Mooney has been a Lieutenant 
Commander in the U. S. Naval Reserve 
since 1937. Beginning Jan. 1, he will head 
up the Production Engineering Section of 
the Bureau of Aeronautics, U. S. Navy. 

Irving Keough, John Koop,’ Michael 
Bruno and Harry J. Kurz have been ap- 
pointed sectional supervisors of the reor- 
ganized activities of the Republic Aviation 
Corp. for the production of the P-47 Thun- 
derbolt, 

L. C. McAnly, formerly factory manager 
of the Rockwood Mfg. Co., Indianapolis, 
has been appointed works manager of the 
Fruehauf Trailer Co. 

Paul W. Rhame, works manager, and 
Charles W. Crick, assistant to the general 
manager, have been named as executive 
assistants to general manager George 
Mann, Jr., of the AC Spark Plug Division 
of GM. Rhame will head machine gun pro- 
duction and Crick will be in charge of auto- 
motive products. Joseph Anderson, as- 
sistant works manager, will become works 
manager in charge of both defense and au- 
tomotive production. Miles Hanson, super- 
intendent, has been named assistant works 
manager in the machine gun department 
and Lee Sherrod, superintendent, will be 
assistant works manager for automotive 
and other civilian products. 

Ray Chamberlain, manager of merchan- 
dising for the Packard Motor Car Co., has 
resigned to take over the position of execu- 
tive vice-president of the National Automo- 
bile Dealers Association. He will direct the 
activities of the association from the new 
Washington headquarters. Chamberlain 
had been with Packard since 1916. 

Three metallurgists from the automo- 
tive industry have been appointed members 
of an eight-man senior technical advisory 
committee by OPM on the development of 


new alloy steels for military and naval 
use. They are: A. L. Boegehold, chief of 
the metallurgical research department of 


General Motors Corp.; 
chief metallurgist of the 
and E. D. Stilwell, 
Chrysler Corp. 

F. A. Alter has been placed in charge of 
civilian truck and commercial car sales 
for the Ford Motor Co., while R. E. Burns 
will direct military vehicle sales. 

Wilcox-Rich Division of Eaton Mfg. Co. 
has announced the following changes in 
its Saginaw plants: Herman P. Hess, plant 
superintendent, becomes general superin- 
tendent; Lee C. Case, purchasing agent, 
will be production manager; Carl E. Dilts, 
engineering and drafting supervisor, be- 
comes chief engineer, and John Decker, 
assistant chief inspector of Plant 1, becomes 
chief inspector of Plant 2. 

Anthony F. Fuerth, formerly with the 
Ford motor Co. of Canada, has been named 
personnel director of the Chrysler Corp. of 
Canada. 


R. H. McCarroll, 
Ford Motor Co., 
metallurgist with the 


(Turn to page 48, please) 
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Wide World Photo 


made of steel runways that are removable, these barges are 
unloaded easily at the rate of one per minute by a portable 
crane at the dock edge. 

tires of the cars facilitate the unloading operation. 


Special hooks which fit around the 
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October New Truck Registrations 






































| | ] 
| | | | Per Cent | Per Cent of Total 
| TEN MONTHS | Change, Ten Months 
| October | September} October == OMonths| 
| 1941 over | 
| 1941 1941 19-10 | 1941 1940 1940 1941 1940 
Chevrolet ...| 13,947 14,004 14,793 | 187,403 | 155,207 | + 20.7 33.29 33.20 
on .| 7,916 8,291 14,349 | 151,331 | 130,859 | + 15.6 26.88 27.99 
International............. 6,550 8,125 7,615 | - 82,701 66,048 | + 25.2 14.69 14.13 
er Renae cata teleosts | 5,102 4,936 3,925 54,251 46,153 | + 17.8 9.65 9.87 
0 SRG aoetccere gener 3,573 4,368 3,065 39,959 32,232 | + 23.9 7.10 6.89 
BI a ark lasuctaeecaicrees 1,031 864 842 8,5 ,348 | + 34.2 1.51 1.36 
Re 807 731 579 8,146 5,308 | + 53.7 1.45 1.14 
Plymouth. . 199 287 584 7,555 8,134; — 7.1 1.34 1.74 
a. + SOAR er 475 520 601 5,363 5,490; — 2.3 -95 1.17 
Studebaker............... 486 554 108 4,433 ,039 | +326.7 79 22 
Autocar... Saas eo 221 217 429 2,193 1,639 | + 33.8 39 35 
NE elec Carciasan vcews 181 145 126 2,016 1,413 | + 42.7 -36 | -30 
Ce 213 203 247 1,989 1,366 | + 45.6 35 | -29 
Willys-Americar.......... 130 159 172 1,755 2,063 | — 14.9 31 | 44 
Ros hc esss 150 133 137 ,350 1,358 | —_ .6 25 | .29 
ee 163 132 103 1,335 427 | +212.6 +24 | -09 
ee 31 35 49 668 623; + 7.2 «12 - | -13 
Sterling........ 25 20 29 358 276 | + 29.7 | 06 | -06 
F. W. D..... 16 41 26 238 223; + 6.7 | 04 | -05 
| eee Rann er 2 9 40 327, | —177.7 | 02 | -07 
Miscellaneous............ 136 125 121 1,201 988 | — 41.8 | 21 22 
| eRe Roce ner 41,352 43 ,892 47,909 | 562,892 | 467,521 | + 20.4 | 100.00 | 100.00 





Tire and Tube 
Output Halted 


OPM’s stoppage order on _ produc- 
tion of tires and tubes along with other 
rubber products for civilian use was 
occasioned by the cessation of imports 
of rubber from the Far East. Warning 
was given the public not to engage in 
unnecessary buying. At the same time, 
OPM officials gave assurance that there 
are ample supplies available for re- 
placement of worn out tires and tubes. 
It was also stated that tires and tubes 
may be produced for new cars and that 
there will be no restrictions against 
the use of camelback in retreading 
tires. 

At a meeting of rubber processors, 
including the four major tire and tube 
manufacturers, OPM civilian supply 
officials outlined a temporary plan of 
curtailment that will be recommended 
for Supply, Priorities and Allocations 
Board approval immediately. 

[The OPM program would suspend 
the production of passenger automobile 
tires and approximately 30,000 other 
non-essential products in which rubber 
is used, for about two weeks, according 
to the Associated Press.] 

Rubber processing under the tempo- 
rary order may be continued for the 
following purposes: 

1. Orders having A-3 and higher pri- 
ority ratings; this covers all arms 
orders. 

2. Production of camelback rubber 
on a reduced scale. 

3. Production of tires and tubes for 
heavy trucks. 

4, Production for industrial equip- 
ment, medical and surgical supplies, 
heels and soles for shoes, plumbing sup- 
plies and insulating wire. 


Tire Dealers Meet 


Sales and advertising plans for 1942 
were discussed by dealers of the Gen- 
eral Tire and Rubber Co. in Detroit 
early this month. 


48 


OPM Reorganizes 


Contract Distribution 


Under a reorganization plan for the 
Division of Contract Distribution of 
OPM, the positions of coordinator and 
district manager have been abolished 
and an advisory committee and a State 
director have replaced them. Clarence 
W. Avery, president of Murray Corp. 
of America and former coordinator for 
the Detroit district, becomes chairman 
of the Michigan advisory committee and 
Warren H. Clarke, former Detroit dis- 
trict manager, becomes Michigan State 
director. Other members ef the ad- 
visory committee besides Avery are 
Irving B. Babcock, president and gen- 
eral manager of Yellow Truck & Coach 
Mfg. Co., Pontiac; Monroe Shakespeare, 
president of the Shakespeare Co., Kala- 
mazoo; Frank W. Steere, assistant chief 
of the Detroit Ordnance District, U. S. 
Army, and Harry M. Taliaferro, presi- 
dent of the American Seating Co., 
Grand Rapids. 

Avery and Babcock will represent 
large business concerns on the commit- 
tee. Shakespeare, president of the Na- 
tional Small Business Men’s Associa- 
tion, and Taliaferro will be the repre- 
sentatives of small business and Steere 
will sit in for the Army. 


Canada to Build Up 
Reserve Supply of Cork 


In order to forestall the possibility 
of a shortage of cork, the Canadian De- 
partment of Munitions and Supply has 
decided to regulate its importation and 
distribution. The new cork order, de- 
signed to prohibit the hoarding of cork, 
will limit supplies in the hands of any 
dealer or processor to his normal re- 
quirements for three months. While 
the bulk of semi-processed cork is pro- 
cured from the United States, virtually 
all of the raw material comes from 
Lisbon. Since no practical substitute 
for cork is available, the government is 
planning to build up its reserves. 


Canada Limits Color Shades 


J. D. Lorimer, Chemical Controller 
of the Canadian Department of Muni- 
tions and Supply, has issued an order 
reducing from 600 to 15 the number of 
shades in which bakelite can be made. 
The new order results from the increas- 
ing demand for bakelite resin which is 
used in the manufacture of shells. 


December Production 
(Continued from page 42) 


of October, according to R. L. Polk & 
Co. October new passenger car regis- 
trations in turn were 43 per cent below 
the same month a year ago, totaling 
165,485 units. New truck registrations 
in October were down 14 per cent from 
1940 to 41,852 units, but larger than 
any other October in the last 10 years. 
Field stocks of new passenger cars 
were estimated at 238,900 units as of 
Nov. 1, rising 74 per cent during Octo- 
ber. Dealers were not unduly worried 
about government proposals to put 
price ceilings on new passenger cars, 
such prices having risen 9% per cent 
since August, reflecting the higher 1942 
model costs. However, they were 
alarmed by government threats to limit 
output in the 1943 model season to 25 
per cent of the 1942 quotas, which would 
embrace about 500,000 units. 


MEN 


(Continued from page 47) 


Charles T. Fisher, president of Fisher & 
Co., has been appointed a lay trustee of 
Notre Dame University, succeeding his 
brother, the late Fred Fisher. 

A. A. Bull, formerly president of the 
Handy Governor Co., has been elected 
president of Michigan Wire Cloth Co., De- 
troit. Other new officers are Harold A. 
Wilson, vice-president and general man- 
ager, and S. W. Farnsworth, of New York, 
treasurer. 


H. J. 


Klinger, general manager of the 
Pontiac Motor Division, has announced 
several changes in key positions in the 


manufacturing department. P. H. MacGre- 
gor, for several years general manufactur- 
ing manager of Pontiac’s automobile plants, 
becomes assistant to the general manager 
in charge of production for both automotive 
and defense activities. Stanley Ostrander, 
formerly general plant superintendent, has 
been appointed plant manager in charge of 
automotive production. Robert H. Ahler 
continues as manager of defense production. 
William Vann is advanced from chief in- 
spector to assistant plant manager, suc- 
ceeding Ostrander, while O. F. Marshall has 
been promoted from general supervisor to 
chief inspector; Ray Powers has been made 
assistant chief inspector. F. J. McLaughlin, 
former Pontiac purchasing agent, has been 
appointed assistant to the general manager 
in charge of all supplies. Fred Gordon has 
been made automotive purchasing agent, 
with Martin Rummel as assistant. L. Rod- 
ford, Jr., continues as defense purchasing 
agent under McLaughlin, with H. F. Decker 
as assistant. 

R. B. Jenkins of the Briggs Mfg. Co., De- 
troit, has been appointed as a member of 
OPM’s Plumbing and Heating Advisory 
Commission. 

Armand T. Chandonnet, for the last three 
years manager and treasurer of the Elmira 
Foundry Co., Ine., of Elmira, N. Y., has 
been appointed coordinator of aircraft turret 
manufacture in all G-E plants. N. Harold 
Boardman will succeed Mr. Chandonnet on 
January 1, 1942. 
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KING-SEELEY ADOPTS THE FLOW BENCH 
FOR FINAL INSPECTION OF HANDY GOVERNORS 





HE Flow Bench is a practical device for simulating the con- 

ditions of engine operation. By means of this device, engine 
manifold and carburetor Venturi vacuums for any selected speed 
can be accurately reproduced. This type of device has been used 
in the past as an inspection tool for carburetors, and King-Seeley 
Corporation has now adopted it for the final inspection of Handy 
Vari-Speed Governors. 

The final result of this inspection is a product which has been 
accurately checked for performance, under conditions which are 
identical to those under which it will have to operate. Furthermore, 
not only is the no-load speed set on this Flow Bench, but operation 
is checked throughout the governing range. In addition, the surge, 
cheat and operation of the distributor vacuum valve are also checked. 

This method of inspection assures the effective and accurate func- 
tioning of Handy Governors when they are finally put into service. 








KING-SEELEY CORPORATION - Ann Arbor, Mich. 


AAO 


World’s Largest Manufacturers of Automotive Governors 
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OPA Studies Price Rise 
for Rubber *“‘Camelback”’ 


Reasonableness of increases ranging 
from 12 to 20 per cent in the price for 
rubber “camelback,” used to retread 
worn automobile tires, is under investi- 
gation by the OPA and producers are 
being requested not to advance prices 
further pending completion of the 
study. 

Price Administrator Leon Henderson 
pointed out the probability that tire 
retreading volume will expand substan- 
tially under the rubber conservation 
program and that, in consequence, 
“public dependence upon camelback 
during the emergency will be very 
great.” 

The three major grades of camelback 
have increased in price by 12, 15 and 
20 per cent, respectively. 


used by the Rus- 
sians to protect 
trains hauling 
supplies along 
the Russo - Ger- 
man front. It is 
essentially an 
automobile chas- 
sis fitted with 


Tide Water to 
Market Hood Tires 


Tide Water Associated Oil Co. has 
signed a contract to handle in its East- 
ern retail outlets the complete line of 
Hood tires and tubes for passenger cars 
and motor trucks. 


Lighting in Reverse 
for Sabotage Protection 


Westinghouse engineers are suggest- 
ing the use of glare as a defense aid to 
blind would-be intruders to a defense 
plant. The desired effect would be 
achieved by installing a row of lumi- 
naires, lamps equipped with Fresnel 
lenses, on posts several feet away from 
the buildings to be protected, aimed so 
their light is projected slightly down- 





ward away from the buildings. The 
space between the luminaires and the 
buildings is virtually in darkness. An 
intruder approaching the plant sees 
only these blinding spots of light; 


guards behind the lights see him 
Armored ney. 
Railear . 
ce ‘ Production Order on 
is armore m x 
vehicle is being Heavy Trailers Lifted 


Limitation Order L-l-a which has 
restricted the production of heavy truck 
trailers as well as the manufacture of 
bodies and cabs for medium motor 
trucks has been lifted under an order 
from the OPM Priorities Division issued 
Dec. 4. The Division of Civilian Supply 


flanged wheels Pointed out that the production restric- 
and an ‘armored tion contained in Limitation Order 
superstructure. L-l-a of truck trailers of five tons or 


more during the last quarter of 1941 
to two-thirds of the output during the 
first half of 1941 should be lifted be- 
cause trailers of this type proved the 
most economical form of commercial 
highway transportation both as to cost 
and metals consumed. Production cur- 
tailment of bodies and cabs for medium 
motor trucks was said to be unneces- 
sary since the limitation on medium 
trucks would govern body and cab 
manufacture. 


CALENDAR 





Conventions and Meetings 


NSPA National Defense Conference, 
RAD nah kale eda dee webs kee Dec. 11-18 
Society of Automotive Engineers, An- 
nual Meeting, Detroit ........ Jan. 12-16 
Natl. Automobile Dealers Assoc., Chi- 
cago 
Motor & Equipment Wholesalers Assoc., 
pe. cere Feb. 23-28 
American Society for Testing Materials, 
REE BAG dccsnssadesc sod March 2-5 


October New Passenger Car Registrations 









































| Per Cent Per Cent of Total ONE MONTH MODEL YEAR 
TEN MONTHS Change, Ten Months Pe en a er eae 
OcTOBER| SEPT. | ocToBER| -—s————s ee 
1941 over Per Cent 
1941 1941 1940 1941 1940 1940 1941 1940 1941 1940 Change 
Chevrolet... | 40,243 20,236 71,689 | 809,392 | 692,522 | + 16.9 23.86 24.91 40,243 71,689 | — 43.9 
Ford...... | 947670 22° 708 41,761 | 548,300 | 441/523 | + 24.2 16.16 15.88 24,670 41,761 | — 40.9 
Plymouth... | 21,082 20,526 41,517 | 415,125 | 365;020 | + 13.7 12.24 13.13 21,052 41517 | — 49.3 
—........: | 105588 5,927 32,283 | 276,950 | 238, + 15.9 8.16 8.59 10,588 32,283 | — 67.2 
Pontiac. | 12/054 6,521 22°576 | 258,124 | 186/855 | + 38.1 7.61 6.72 12,054 22°576 | — 46.6 
Oldsmobile. | 7832 "129 18,627 | 207927 | 159,629 | + 30.3 6.13 5.74 7/832 18,627 | —479.5 
Dodge... | 10;806 10,273 | 195,326 | 163.883 | + 19.2 5.76 5.90 10,455 10.273 | + 1.8 
Chrysler... 5,912 5,770 6,486 | 1325008 78,994 | + 67.1 3.89 2:84 5,912 6,486 | — 8.8 
Studebaker... | -Bl194 5,695 10'113 | 101,568 85.477 | + 19.4 2:99 3.08 6,194 10,113 | — 38.8 
De Soto... 4,450 4,297 4/820 83/242 ; + 41.5 2.45 2.12 "450 4;820 | — 7.7 
Mercury. 3,395 2'498 4.759 73,051 65,577 | + 11.4 2.15 2:36 3,395 4.759 | — 28.7 
Nash... | 37398 2'319 2'534 70990 2262 | + 67.9 2:09 1.52 3°398 2534 | + 34.1 
Hudson... 4°149 5,238 8/044 66,214 67,694 | — 2.2 1.95 2.44 4,149 81044 | — 48.4 
Packard. | 6,082 4/860 7,046 60,256 62,303 | — 3.3 1.78 2.24 6,082 7046 | — 13:7 
Cadillac.  2h728 1/210 3/971 53,411 28,656 | + 86.4 1.57 1.03 2'728 3971 | — 31.3 
Willys-Americar | 15435 11395 1,418 "407 17.990 | + 13.4 ‘61 "65 1,135 1418 | — 20.0 
Lincoln... | 969 604 1/859 16,417 17,400 | — 5.6 "48 "63 969 1859 | — 47.9 
Crosley... | 136 177 48 958 369 | +159.6 “04 ‘OI 136 48 | 4183.3 
Graham... oad 12 13 201 531 1,526 | 252.0 ‘02 ‘05 12 201 | 803.0 
Bantam... | 5 16 44 125 ee wee ee ‘03 5 44 | —186.3 
Miscellaneous... 26 348 426 1,909 3,513 | — 45.7 ‘06 "13 26 426 | —689.7 
ON i ra es | 165,485 | 125,293 | 290,495 | 3,302,231 | 2,779,586 | + 22.0 100.00 100.00 | 165,485 | 290,495 | — 43.1 
| 

Chrysler Corp... | 41,869 41,399 63,096 | 825,701 | 666,741 | + 23.8 24.34 23.99 41,869 63,096 | — 33.6 
Ford Motors. | 297034 25,810 48,379 | 637,768 | §524°500 | + 21.6 18.80 18.87 29'034 "379 | — 40.0 
General Motors Corp. __ | 731445 38,023 | 149°146 | 1,605,804 | 1,306,466 | + 22.9 47.34 47.00 73,445 | 149,146 | — 50.8 
All Others... | 21137 20°061 29'874 | °322'958 | ‘2a1/879 | + 14.6 9.52 10.14 21,137 29'874 | — 29:3 
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Problem: Impact plus wear in thin sections. 
Answer: Chromium-Molybdenum (X4130) steel. 


The aircraft use of Chromium-Molybdenum (X4130) 
steel has established its effectiveness in parts requir- 
ing high strength and toughness in light sections. 
The steel is meeting similar requirements in drag- 
bit blades. They are normalized from 1650 F., oil 
quenched from 1550 F., and tempered at 900 F. 
The allowable high temper, with a retained hard- 


CLIMAX FURNISHES AUTHORITATIVE 
MOLYBDIC OXIDE—BRIQUETTED OR CANNED 


ness of 363 B.H.N., provides good wear resistance in 
addition to the required impact and tensile strength. 

Technical details concerning X4130 steel and its 
applications will be found in “Section 2—Chromium- 
Molybdenum Steels” in our book, “Molybdenum in 
Steel”. A copy of this informative technical book will 
gladly be sent you without charge. 


ENGINEERING DATA ON MOLYBDENUM APPLICATIONS. 
FERROMOLYBDENUM - 


CALCIUM MOLYBDATE 


er i eh ie 


December 15, 1941 
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HE KNOWS HOW TO USE THEM! 


He knows that Form-A-Gasket Number 1 is a paste that dries fast and 
sets hard. That it is used principally for making permanent assemblies 


rotate Mb Coymmoyebtlobbelem bh om ebe(-h'A-se Me) am Zotgel-loM-tbbu le (or-t-Mm Melodia ahiet-iietelot-Meblepet=ssy 
pressure and greatest strain. 


He knows that Form-A-Gasket Number 2 is a paste that dries slowly, 
remains pliable and disassembles very easily. That it is principally used 
for general assembly work. That it preserves all types of solid gaskets 
boop elm eL=Xo aU =1-) Mere) o) ol-s am CoM debbebel-t-) Mere) dia 


He knows that Aviation Form-A-Gasket is a liquid that quickly changes 
Lo Mo @ olor} (- Meo tele Me lol-s- melo) Mota apele) matte Mm ael-ye M1000) [-Loi t-te Ml Co ol-1o 4 OM Moles abt a T-MOT-1-Tol 
fo} o Mona bb ele (=) am eL-Yo (0 Me lot-):¢-) (ME (oo) d-4-) 0 MR hott -) aET-1-9 ole (o(- Mole) guel-jlo) sles ele MM el-Toce! 


seizure. That it is extensively used on machined surfaces and screw 
idebu=to(o Mere) ob el-Yousle) elm 
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| () | Inspecting and checking run-out of spindle on Milwaukee | 
* | Model K Vertical Type Milling Machine — another exacting 
\ inspection which every Milwaukee Milling Machine must pass. 


& KEARNEY & TRECKER CORPORATION ® Milwaukee, Wis., U. S. A. 
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Powder Metallurgy 


(Continued from page 34) 





Applications in mass fabrication 
of automobile parts 





Fig. 2—Hastelloy B sintered (left) and the same material 
after 25 per cent reduction by hot swaging (right) shows 
marked grain refinement. 


By Floyd C. Kelly 
cost increases greatly. The largest 
presses are not automatic, but hand op- 
erated; so the cost of production in- 
creases with increase in size. 

There is another difficulty encoun- 
tered with the increase in size, and 
that is the non-uniform distribution of 
pressure throughout the compact, re- 
sulting in uneven shrinkage if the 
temperature of sintering is sufficiently 


there is non-uniform density through- 
out the compact. 

The cost of dies for pressing com- 
plicated shapes is high, and unless 
many thousands can be made the cost 
per piece may be prohibitive. On the 
other hand, millions of small parts can 
be turned out on automatic presses, 
amounting to tons of material at very 
low cost. 


turned from solid stock, and then they 
are not self-lubricating. There is very 
little loss of material as scrap. In the 
case of a gear, this may run as high 
as 75 per cent when made from solid 
stock. The loss of material plus the 
cost of machining are saved by the 
powder process. 

Intricate shapes may be formed with 
a single stroke of the press and the 
size maintained by proper sintering or 
a cold coining operation after sinter- 
ing. Bearings backed by solid steel and 
filled with oil do not require high 
strength and in many applications no 
additional lubrication throughout the 
life of the bearing. 

The iron powders used in our experi- 
ments were all of high purity. The 
particle size was —200 mesh with about 
50 per cent being —325 mesh. Five 
gram samples were used for these tests, 
and they were pressed in a steel mold, 
using a hand-operated hydraulic press 
so the pressure could be obtained very 
accurately. The size of the bars was 
% in. x % in. x 1% in. This small 
sample was used to secure as uniform 
pressure as possible throughout the 
compact. 

Seven different pressures were used 
for the iron samples, and they were 
all sintered at 1425-1450 deg. C. for 
32 hr. in hydrogen. At this high tem- 
perature of sintering, pressures of 


. 








There is no machining cost, which is 30-60 tons per sq. in. gave the highest 
high. If the temperature is iow, then relatively large when similar parts are densities. When the pressure was 30 
Hastelloy B Specimens 
Mixture of Hydrogen Reduced—Molybdenum Oxide, Electrolytic Nickel, and Electrolytic Iron 
T. S. after % Rockwe 
Particle Pressure Sintering % Temperature = 4 0 % Reduction B 
No. Size p. 8. i. Temperature Time Shrinkage of Test p. si. Reduction Elongation of Area Density Hardness 
C28 —200 60,000 1250°C 24 hr. 10.4 et 8 = hws 86,000 10.8 13.0 ok des 
C29 —200 60,000 1250°C 24 hr. 15.3 Room 87,000 aces 20.0 11.95 8.16 68.0 
C30 —200 60,000 1250°C 24 hr. 13.9 Room 85,000 21.0 15.44 8.25 72.3 
C31 —200 60,000 1250°C 24 hr. 16.5 1500°F er 8.0 8.0 8.2 70.7 
Mixture of Hydrogen Reduced—Oxides of Molybdenum, Nickel and Iron 
032 —325 60,000 1250°C 24 hr. 45.0 Lee 61,000 5.0 5.5 os 
C33 —325 60,000 1250°C 24 hr. 46.0 Room .., =e -013 6.53 9.2 101.8 
C34 —325 60,000 1250°C 24 hr. 45.8 Room 96,200 ee .013 6.96 9.2 102.8 
C35 ~325 60,000 1250°C 24 hr. 47.8 1500°F 44,000 5.0 4.0 9.26 103.0 
Effect of Time 
99.5Mo00;-+-Ni and Fe Oxides. Sintered at 1250°C 
D8 60,000 2 hr. + ere 8.63 94.3 
D9 60,000 4hr. 46.9 8.6 92.3 
D10 60,000 8 hr. 46.6 8.83 89.5 
D11 60,000 16 hr. 48.9 8.92 96.5 
D12 60,000 24 hr. 45.8 9.0 96.0 
36 
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\ ; SIX MORE PLANTS 
IN FIVE STATES 
ON THE WAY 


DEFENSE PLANT CORPORATION OWNS THEM. We’ve been 
designated to build them .. . fast. 





Actually, when the names went on the dotted lines of 
the contract on August 19, we had already placed more than $16,000,000 
worth of orders for some of the equipment and materials it takes longest 
to make and get. 





FIVE OF THESE PLANTS will smelt aluminum. Their combined capacity 

. is planned for more than 500,000,000 pounds a year, which 
, is greater than the nation’s entire production of aluminum 
in 1940. Locations: Massena, N. Y., Spokane, Wash., Trout- 

dale, Ore., Los Angeles, and in the State of. Arkansas. 





The sixth plant will refine alumina from bauxite. Its bil- 
lion-pounds-a-year capacity adds 58% to the nation’s alumina capac- 
ity. It will be located at Bauxite, Arkansas. 


HOW GOES CONSTRUCTION? At this writing, as fast as title is secured 





to the sites, contracts are being let for grading and foundations so 
‘J A [ lJ M N | M as to be ready for the structural steel, which is coming as rapidly as 
) + it can be gotten. 
What is more important, the aluminum plants are 
F E F N S F scheduled to deliver ingot by the summer of 1942; the 
] refining plant to deliver alumina in early summer, 1942. 
WE'VE ASSIGNED a large staff of men full time to headquarters en- 
gineering, purchasing, and accounting on this government building job. 


We’re sending competent and experienced management men out on 
these jobs as superintendents and other staff executives 
on construction, and for subsequent operation of such 
of these plants as we are designated to operate. 





EVERY KNOWN IMPROVEMENT in design and construc- 
tion and equipment is being incorporated in these 
plants. We intend that every dollar that will be spent shall be the best 
dollar’s worth that experience can build. We do not make one cent of 
profit from this assigned job of construction. 


We think we know how to get the government value- 
received for its money, because we are completing the 
expenditure of more than $200,000,000 of our own 
money in an expansion program which started after the 
beginning of the present war. Some of this expenditure 
is in new alumina and aluminum plants which will bring 
our own Alcoa capacity up to more than 700,000,000 
pounds a year. The remainder is in tremendous expan- 
sion of facilities for fabricating every form of aluminum. 





DEFENSE, GENTLEMEN, is getting its aluminum. 


ALUMINUM COMPANY OF AMERICA 
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tons per sq. in. and the time was 32 
hr., between 1350 deg. and 1400 deg. C. 
there is a marked increase in density. 
It seems that 32 hr. sintering is not 
quite long enough to secure the theo- 
retical density of pure iron, or 7.86. 
With a pressure of 30 tons per sq. in. 
and the temperature 1425 deg. to 1450 
deg. C., 64 hr. were required to secure 
the theoretical density. 

A series of nickel samples was 
pressed and sintered at 1375 deg. to 
1400 deg. C. for 32 hr. in hydrogen. 
The theoretical density of 8.9 was not 
quite reached in 32 hr., as was the 
case with iron. The optimum pressure 





range seems to be 40-60 tons per sq. in. 
Fig. 1 is a photomicrograph of nickel 
made from hydrogen-reduced nickel 
oxide and sintered in the same way. 
For cobalt samples pressed and sin- 
tered at 1875 deg. C. for 32 hr. in 
hydrogen, there was an optimum pres- 
sure range of 10-40 tons per sq. in. 
which gives the highest density. This 
density comes within the range 8.6-8.9. 
These results on the sintering of 
pure metals at temperatures close to 
their melting points show quite con- 
clusively that sound bars may be ob- 
tained from pressed and sintered com- 
pacts when sintered for long enough 
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Cut down bearing failures and prevent delays in producing defense orders 


CINCUCN 
-MATI 


LUBRICATING SYSTEMS 


are Easy to Install 


on new or old machines 








Write for bulletin 888. 
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Lubricate all bearings 
from a central source 


The Lincoln Centro-Matic System con- 
sists ofa number of Centro-Matic Inject- 
ors—one for each bearing—and a suit- 
able Centro-Matic lubricant pump. The 
injectors may be grouped in one loca- 
tion or located separately at each bear- 
ing. In either arrangement only a single 
lubricant supply line is required. The 
lubricant pump may be hand or power 
operated—Power operated systems may 
be semi-automatic or full automatic... 
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| was 19,500 psi. 
| cent by swaging, the tensile strength 





time. They also indicate that each 
metal has an optimum pressure where 
the highest densities may be obtained. 
Temperature and time are the most 
important factors in obtaining sound 
materials from pressed powders. Pres- 
sure is the least important. Highest 
pressures in every case gave densities 
below those obtained over the optimum 
pressure range. 

An alloy of Fe-Ni-Co known as 
Fernico has been produced by the sin- 
tering process. It has all of the phys- 
ical characteristics of the same mate- 
rial made by melting. 

The theoretical fellow might say that 
the establishment of equilibrium in such 
a system could never be accomplished. 
As a matter of fact, we seldom deal 
with alloys which are in equilibrium, 
and it is an outstanding example of 
a material produced from poWdered 
metals which must meet such exacting 
physical characteristics as are required 
by a metal sealed to glass. 

Nickel-molybdenum and _nickel-tung- 
sten alloys made by sintering have been 
produced, which when welded to nickel, 
produce couples which are capable of 


| operating up to 1300 deg. C. for the 
| former and 1400 deg. C. for the latter 


in hydrogen furnaces. Tests on NiMo- 
Ni couples over periods above 3000 hr. 
at high temperatures have shown that 
they do not vary more than +5 deg. C. 
from the original calibration. No tests 
of such long periods have been made 
on the NiW-Ni couples, but there is no 
reason why they should not give equal 
performance at 1300 deg. C. for equal 
length of time. 

We have pressed and sintered 18-8 
from mixtures of iron, chromium, and 
nickel powders. The results of tests 
made on the mixed powders. pressed 
at 30 tons per sq. in. and sintered from 
52 hr. at 1375 deg. C. were as follows: 
The percentage shrinkage in volume 
varied from 20-25 per cent. The ten- 
sile strength at room temperature was 
79,250 psi and at 1500 deg. Fahr. it 
When reduced 25 per 


at 1500 deg. Fahr. was 24,500 to 27,500 
psi. The elongation and reduction of 
area were not taken at room tempera- 
ture, but at 1500 deg. Fahr. the elonga- 
tion was 27 per cent and reduction of 
area 20 per cent. Allegheny Ludlum 


‘Steel Co. gives 80,000 psi as the ulti- 


mate strength with 55 per cent elonga- 
tion and 65 per cent reduction of area 
of annealed 18-8. 

For 18-8 bars sintered at 1375 deg. C. 
for 24 hr. in pure hydrogen, it is quite 
interesting to note that with a de- 
crease in particle size the percentage 
shrinkage in volume decreases. This 
is exactly the reverse of what we gen- 
erally get with iron powders. The 
elongation and reduction of area in- 
crease with the decrease in particle 
size. ° 

Hastelloy B (65 Ni, 28 Mo, 7 Fe 
alloy) has relatively high strength at 
high temperature and has’ been made 
from electrolytic nickel and iron and 
hydrogen-reduced molybdenum and also 
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Sharks a Million... 


* Tuis year more people have come to us for 


more steel than ever before in our long history. 


* Such confidence is highly appreciated and we 
hope that we have proved worthy of it. 


% There have been many changes which affected 
us all, but our friends have demonstrated their coopera- 
tion in ways that stimulate our desire to be of greatest 


possible further service. 


COLUMBIA TOOL STEEL COMPANY 


ilhur F. Clarage, PRESIDENT 
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from reagent oxides hydrogen reduced 
to give the metals. Interesting results 
(see table on page 56) were obtained 
in a series of tests with this material. 

Note the great difference in shrink- 
age between the C28-C31 and C32-C35. 
The higher hardness of C33-C35 is 
typical of hydrogen-reduced metals. The 
greater ductility of C28-C31 is very 
marked. The greater strength of C33 
and C34 is to be expected on account 
of their higher densities and hardness. 
Yet after 25 per cent reduction by hot 
swaging, C28 shows as high strength at 
1500 deg. Fahr. as C29 and C30 do at 
room temperature; and C32 after 25 
per cent reduction by hot swaging shows 


less strength at 1500 deg. Fahr. than 
either C33 or C34 do at room tempera- 
ture. There is little difference in the 
strengths of the as-sintered samples 
C31 and C35 at 1500 deg. Fahr. 

The effect of time of sintering on 
shrinkage, density, and hardness is 
given by samples D8-D12. The great- 
est part of the shrinkage occurs in 





the first 4 hr., but the density and hard- 
ness increase steadily with time. 

Fig. 2 shows the structure of sin- 
tered .Hastelloy B and also for the 
same material after 25 per cent reduc- 
tion by hot swaging. The hot-worked 
specimen shows very little porosity. 
The grain refinement due to the hot 
swaging is very marked. 


Powder Metallurgy 


(Continued from page 35) 


By Herbert Chase 
which is sufficient to produce a sinter- 
ing action. Carriers are made of a 








BEARINGS 


for SMOOTH...QUIET 
PERFORMANCE 


@ Independent tests . . . under actual operat- 
ing conditions . 
to be the finest self-lubricating bearing avail- 
able. An exclusive process of PRE-ALLOYING 

the basic materials imparts many valuable 
bearing qualities not achieved through 
ordinary manufacturing methods. For 
instance, it permits the introduction of Lead— 
as an integral part of the bearing . . . provides | 
structure control and control of the lubricat- 
. guarantees absolute uniformity. 
You can prove all of these facts. . 
your plant . 
your business letterhead—for free samples 
and make your own comparisons. . 


4 JOHNSON BRONZE 


S/feeve BEARING HEADQUARTER 





Get the pacts 


New data sheets... 
giving you com- 
plete, authentic 
facts concerning 
LEDALOYL are 
now available. 
Write for a com- 
plete set. 





625 S. MILL STREET 
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heat-resistant alloy. It requires 16 to 
17 min. for passage through the fur- 
nace. 

At the discharge end, the heated 
briquettes are picked up one at a time 
by tongs and are dropped into a die 
in a 900-ton press, the carrier being 
pushed onto a plate conveyor which 
returns it to the charging end of the 
furnace. In the die, there is a central 
mandrel which fits the hole in the 
briquette and against which it is com- 
pressed by eight radial jaws. This 
avoids upsetting the mandrel. The ram 
applies axial pressure simultaneously. 
As a result, the volume is again re- 
duced, this time by about one third, 
the pressure applied being between 30 
and 50 tons per sq. in. 

Upon discharge from the die which 
turns out 550 pieces an hour, the ring 
is quenched in water and then is put 
through a trimming die which removes 
the flash formed at die partings. There- 


‘ after, the only other operations required 


are to coin the rings and then shot 
blast them, the latter removing any 
burrs, loose particles or scale. Dimen- 
sions which must be held are as shown 
on the drawing and in some instances 
must be within limits only 0.003 in. 
apart. 

That the application of heat and 
pressure in the manner indicated re- 
sults in fusing the metal is made evi- 
dent by specifications which require 
that, when the piece is clamped so that 
half of it is held in a vise, the protrud- 
ing half must withstand a pressure of 
2500 lb. minimum applied by the pres- 
sure of a punch % in. in diameter. This 
eccentric loading, which produces both 
shearing and bending stresses, has run 
in tests from. 4000 to 4950 lb. (not per 
sq. in., but actual loading about 1% in. 
eccentric), which is three to four times 
that which the sand casings formerly 
used withstand. Rockwell B-scale hard- 
ness is required to be between 78 and 
90 but commonly runs from 82 to 88. 

As will be seen, the only cutting op- 
eration required in finishing the piece 
is that of trimming the flash, hence it 
is obvious that machining costs are 
far below those for a gray iron cast- 
ing. The production rate is also much 
higher and, as the material cost is only 
the scrap value of the chips used, it 
too is well below that of the gray iron 
in the casting. Clearly then, over-all 
cost is well below that for the casting 
in its finished form and, as strength is 
superior, there is a net gain from all 
angles. 


Automotive Industries 
































bee™ . “ 
; ace 
ucpeyec inc 
yrnits} achi™ 


There’s no better place to check the efficiency of any factor in 
fabrication than the inspection line. It is here that Mallory’s 


program of welding electrode standardization again proves 
its worth. 


Standardization has provided unlimited field experience on 
which to base sound improvements in cooling, in hardness, 
in design, in electrical and thermal conductivity for each 
resistance welding purpose. The result is better, faster weld- 
ing... with less “down time” for redressing... and a far 
greater total number of welds before replacement is neces- 
sary. Standardization has also eliminated costly delays waiting 
for special electrodes to be completed. 


If you are joining similar or dissimilar metals, be sure to take 
advantage of Mallory’s investment in better welding by mak- 
ing Mallory Welding Electrodes your standard specification. 


MALLORY | 
Resistance Welding Data Book 


Don’t be without this invaluable source of 
comprehensive technical information on 
all phases of resistance welding, alloys and 
specifications. Write for your copy today. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA Cable Address — PELMALLO 


P.R. MALLORY & CO. Inc. 


ALLOR 
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GM Increasing Defense 
Production at Rochester 


Deliveries of tank and aircraft elec- 
trical equipment are well ahead of 
schedule at the Rochester Products Di- 
vision of General Motors, according to 
Thomas H. Lee, general manager. The 
change-over from the manufacture of 
automotive electrical equipment to all- 
cut defense production has been ef- 
fected without any general work stop- 
page or lay-offs. Starting motors for 





airplane engines, including the Rolls- 
Royce produced in the U. S., generators, 
generator output ‘controls, dynamotors, 
and alternators are being produced by 
this unit for the Eclipse Aviation Di- 
vision of Bendix. For the balance of 
the year, production will be continued 
on seven items of equipment for the 
automobile industry; the production of 
11 items has been discontinued already. 
After the first of the year, Rochester 
Products Division will be working 100 
per cent on defense orders. 








“SPOTTING” PROFILOMETERS 
Speeds Production 





- your plant there undoubtedly are a number of machining operations during 
which information regarding surface finish is vitally important. This information 
can be secured, of course, by "Profilometer readings." 


From the standpoint of production efficiency, it only stands to reason that the 
operator should have a Profilometer immediately available 
machine on which the surfaces are being produced. Time wasted in locating an 
instrument in other departments in the plant... or in removing the part from 
the machine and taking it to the Inspection Department or other designated 
point for measurement of surface roughness . . 
production of many badly needed precision parts. 


While Profilometers provide the sensitivity necessary for the measurement of the 
finest finishes, they are ruggedly built for use right in the shop. One model can 
be attached to any AC outlet for three-shift operation, while another model is 
battery-operated for complete portability. 
by almost any machine operator, they can always be "spotted" wherever they 
are needed and you can be assured of uninterrupted production. 


WRITE FOR FULL INFORMATION INCLUDING PRICES AND SPECIAL 
QUANTITY DISCOUNTS. 


PHYSICISTS RESEARCH 


343 SOUTH MAIN ST. 





next to the 


. can very well slow down the 


Because they can be used anywhere 


COMPANY 


ANN ARBOR, MICH. 
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Business in Brief 


Written by the Guaranty Trust 
Co. New York, Exclusively 
for Automotive INDUSTRIES 


Renewed expansion of general busi- 
ness activity is indicated. The season- 
ally adjusted index of The New York 
Times for the week ended Nov. 29 rose 
3.6 points to 133.4 per cent of the 
estimated normal, an all-time peak, as 
compared with 119.3 a year ago. The 
index of The Journal of Commerce, 
without seasonal adjustment, for the 
same period, reflecting recovery from 
the effects of the Thanksgiving holi- 
day, advanced to 126.5 per cent of the 
1927-29 average from 121.4 for the 
week before. 

Department store sales during the 
week ended Nov. 29, according to the 
Federal Reserve compilation, were 15 
per cent above the corresponding total 
last year, as compared with a similar 
gain of 11 per cent for the preceding 
week. 

Contracts awarded for heavy con- 
struction during the week ended Dec. 
1, totaling $93,488,000, were 15 per 
cent below the comparable amount 
last year; but the 1941 total to date 
is 54 per cent greater than the similar 
sum a year earlier, according to En- 
gineering News-Record. 

Railway freight loadings in the 
week ended Nov. 29 totaled 866,189 
ears, 8.3 per cent more than for the 
week before, and exceeded the num- 
ber in any corresponding period since 
1929. 

Business failures during the week 
ended Nov. 27 numbrd 203, as against 


188 for the preceding week and 258 
“au year ago, according to the Dun & 
Bradstreet report. 

Electric power production in the 
week ended Nov. 29 increased less 


than seasonally and was 12.3 per cent 
above the output a year ago, as ‘com- 
pared with a similar advance of 12.9 
per cent a week earlier. 


Crude oil production during the 
same period averaged 4,086,600 bar- 
rels daily, 250,250 barrels below the 


average for the week before but 16,- 
600 barrels more than the currently 
required output as computed by the 
Bureau of Mines. 

Average daily output of bituminous 
coal during the week ended Nov. 29 
was 1,858,000 tons, as compared with 
1,613,000 tons in the preceding week 
and 1,690,000 tons a year ago. 

Cotton mill activity in the same 
period, according to the index of The 
New York Times, rose to 161.6 per 
cent of the estimated normal, as 
against 154.1 for the week before and 
139.3 a year ago. 

Professor Fisher’s index of whole- 
sale commodity prices for the week 
ended Dec. 5 advanced two fractional 
points to 99.2 per cent of the 1926 
average, a new peak for the period 
since 1929. 

Member bank reserve balances rose 
$52 million during the week ended Dec. 
3, and estimated excess reserves in- 
creased $60 million to a total of $3,- 
860,000,000. 











Army Tests Oil Reclaimer 


A new mobile oil reclaimer designed 
to purify used crankcase oil has been 
designed for the Quartermaster Corps. 
The unit is capable of handling used 
oil from more than 3000 vehicles per 
month. It was tested under actual 
maneuver conditions in South Carolina. 
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INDUSTRIAL SUPREMACY... . Yesterday 
Becomes DEFENSE SUPREMACY... .Today 


OR over 20 years this organization, through its 

’ pioneering work in aluminum alloy castings, con- 

tributed to the sensational engineering advancements 
made by the automotive and aircraft industries. 


Today, an ever-increasing output of Permite 
Aluminum and Magnesium Alloy Castings and other 
Permite Products is going into American-built 
bombers, pursuit ships, tanks, trucks and many 
types of equipment that are setting unexcelled 
records of efficiency and performance in the defense 
of liberty. 


ALUMINUM 


Branch Sales and Engineering Offices: 
DETROIT, 902 New Center Bldg. 


PERMITE 


ALUMINUM AND MAGNESIUM ALLOY CASTINGS e@ 


December 15, 1941 


INDUSTRIES, 





We are proud to turn the skill that has helped make 
America supreme industrially into today’s program 
to make our country supreme in the defense’ of 
freedom. 


Completion of the first unit of our vast new building 
program has greatly increased our production facil- 
ities. If you need pistons, cylinder heads, valves, 
aluminum or magnesium alloy castings, of permanent 
mold or sand types, these expanded facilities are at 
your service as promptly and completely as our 
part in the national defense program will permit. 


Inc., Cincinnati, Ohio 


CHICAGO, 616 So. Michigan Ave. 
LOS ANGELES, 324 N. San Pedro St. 


PRODUCTS 


STEEL PRODUCTS @© PAINTS 
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, ss is gradually discharging its employees 

Lockheed Expands until the plant is shifted from non- 

Lockheel .Aircraft Corp. boosted its defense to defense work. A spokesman 
total floor space to 2,243,000 sq. ft. by for General Motors said “the layoffs are 
leasing the 350,000 sq. ft. Willys Over- the result of material shortages, largely 
land plant in Maywood, California. The copper, for the manufacture of heat- 
plant will be used for the manufacture ers for automobiles. There is no indi- 
of sub-assemblies for Hudson bombers cation when more copper will be avail- 
and for storage. Two months will be able. 
required for the installation of equip- 

y é sl O ° e 

yoni ig > a a gee oe Detroit Eng. Society Moves 


The Engineering Society of Detroit 

Harrison Layoffs Increase has moved its executive offices from the 
Hotel Statler to permanent quarters in 

The Harrison Radiator Division of the Horace H. Rackham Educational 
General Motors Corp., Lockport, N. Y., Memorial, 100 Farnsworth St., Detroit. 








THE SAFETY SEAL oF more tHan 
100,000,000 TIRE VALVES 


This is the sealing unit of a standard curate tire pressures. As a result they get 
Schrader Tire Valve Cap, enlarged more than greater mileage, safer operation and have 
eight times. See below, its unique construc- fewer roadside delays. 
tion features and how it makes an absolute 


seal at the tire valve mouth. Dirt and water For customer safety and satisfaction, ie 
can’t get in. Even if the valve were damaged Sure the tubes you sell are equipped with 
beyond repair, air could not escape. standard tire valve caps. 


The service records of leading truck, bus : cele eo 
and taxi fleet operators show that the use of A. SCHRADER’S SON, BROOKLYN, N. Y. 


air-tight valve caps helps maintain more ac- Division of Scovill Manufacturing Co., Inc. 











Here’s an Inside View of a Schrader Tire Valve Cap 


1. Valve Cap body or shell. provides an indestructible 


: hamber for safe clearance 
2. Brass Swivel Plate allows - 
Cap Shell to turn inde- = waeve comm Hen. Ww. 
pendently of rubber wash- 4. Molded Rubber Washer 


er as Cap is applied. This seals valye mouth when 
assures proper seating of Cap is screwed on firmly 
washer and prevents dis- by hand; while rubber be- 
tortion. tween brass piates 2 and 3 
provides spring action to 

3. Brass Dome-Shaped Plate maintain positive seal. 


Schrader Tire Valve Caps 


Guaranteed air-tight up to 250 lbs. pressure. 




















CENSORED 


An exclusive feature prepared by 
the London correspondent of AUTo- 
MOTIVE INDUSTRIES, M. W. Bourdon. 


Manufacturers, distributors and. 
dealers in the British motor industry 
have presented a squadron of 21 fighter 
airplanes to the nation. Individual 
firms have given 16 of them, the other 
five being paid for by donations re- 
ceived from members of various asso- 
ciations. Among firms giving one or 
more machines are Austin, Champion 
Plug, Dunlop, Ford, Nuffield group, 
Rootes group and Vauxhall (G.M.C.). 
Vauxhall dealers have also given one, 
and Lord Nuffield has donated one on 
his own account, 

* * * 

Farm tractors and other farm imple- 
ments imported under the terms of the 
Lease-Lend Act will be sold henceforth , 
by the Government to farmers only, 
and the need for their acquisition in 
each case must be certified by execu- 
tive committees representing the Min- 
istry of Agriculture. Sales will be on 
a cash basis only, and purchasers will 
not be allowed to resell except with 
the consent of the Ministry. Distribu- 
tion will be made through ordinary 
trade channels at controlled prices. 

* x *~ 


One result of the report of the Motor 
Vehicle Maintenance Advisory Com- 
mittee (which consisted of manufac- 
turers, operators, and repairers ap- 
pointed to make recommendations to 
overcome the shortage of replacements 
and repairshop labour) is that manu- 
facturers will ration spare parts to 
prevent hoarding and that hoarded 
parts will be requisitioned. No re- 
placements will be supplied except for 
vehicles actually or likely to be immo- 
bilized through want of new parts. 
When a new or reconditioned part is 
obtained the old part must be returned 
to the manufacturers. The commit- 
tee also advised that the building of 
non-standard vehicles from parts sal- 
vaged from scrapped vehicles should 
be prohibited. 

* * * 

A “flying column’’ has been organ- 
ized by the London, Midland and 
Scottish Railway Co. to give first-aid 
to the company’s fleets of trucks dam- 
aged in air raids when and where ex- 
isting repairshops have also suffered 
from enemy attack or facilities for re- 
pairs are remote. Accompanying a 
mobile workshop—with welding plant, 
machine tools, fitters’ tools and 
benches, its own power and lighting, 
replacement parts, tires, and timber 
for repairing bodywork—is a container 
canteen for operatives. 

* * * 

The first of a fleet of mobile phar- 
macies is now in readiness for emer- 
gency service in seriously bombed 
areas. Besides a big range of medi- 
eants, there are facilities for treating 
light casualities, including eye injury, 
by trained attendants. Three similar 
vehicles are being provided by British 
and American donations, the latter in- 
cluding 4,000 dollars from employees 
of the Consolidated Aircraft Corp., San 
Diego, California. 

> & * 

New basic gasoline rations (for rec- 
reational, domestic or other private 
use) still further discourage the use 
of large cars. The allowances for each 
three-monthly rationing periods now 
range from 13 gal. for eight to nine 
horse power cars to 24 gal. (instead of 
30 gal.) for cars of 20 hp. and over. 
So, while an ‘‘Kight’’ will cover about 
2000 miles on its annual allowance, a 
“Thirty” will do well to cover 1200 
miles during the validity of its annual 
license which costs nearly £40! 
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The airplane, the automobile and practically every 
other type of mechanism, light or heavy, employs a 
number of gears. To meet the varied needs of a host 
of manufacturers, a number of alloy steels have been 
developed which may be grouped in the general 
classification of gear steels. Thus, the current exacting 
demands of ultra-heavy-duty military trucks, tanks 
and gun carriages find the engineer and designer 
already equipped with special steels suited to these 


and other defense applications. 


Since hardness and toughness are both essential in 
gears, a number of alloy steels of carburizing grades 
are commonly used, as well as those of oil-hardening 
grades. These latter differ from carburizing grades in 
having higher carbon content—ranging, in the case 
of oil-hardening gear steels, from 0.45 to 0.60 per 


cent carbon. Gear steels of both grades include num- 


bers of alloy steels containing nickel, chromium, 
molybdenum and vanadium in various combinations. 
Because of shortages of some of these alloying ele- 
ments—notably nickel and chromium—a number of 
alloy gear steels are available only for direct defense 
applications. In non-defense applications, the de- 
signer’s choice is limited to other steels, a number of 
which have been developed to meet this requirement. 


The special care taken in production to insure 
cleanness in gear steels is a factor making for good 
machinability, but this quality depends also on cor- 
rect annealing of forgings. Since minimum distortion 
in treatment is of great importance in production 
work on gears, extra care must be taken in heat- 
treating. In all cases, the recommended annealing 
and heat-treating practice for each specific steel 
should be followed closely. 


BETHLEHEM STEEL COMPANY 
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Ford May Produce 
3500 Cars for December 


Automobile production in the Buffalo 
assembly plant of the Ford Motor Co. 
will continue at a normal schedule of 
approximately 3500 units during De- 
cember, supply conditions permitting. 

The curtailment of production or- 
dered for December by the OPM will 
not affect the Buffalo plant because 
parts have been diverted to Buffalo 
from other assembly units to permit 
greater defense production in the other 
plants. 


FOR FACTORY.SHOP-TODL 


Now is the time to use Duro Power Tools. They 
are built to precision limits and, more impor- 
tant, they lend themselves to many jobs where 
speed and adaptability are essential. 





We recommend— 


Single and multiple spindle Drill Presses to 
perform various drilling and tapping opera- 
tions with speed and accuracy. Their mas- 
sive construction guarantees continuous and 


trouble free performance. 


The Belt Sander for fast removal of burrs from 
all materials or quick sanding and polishing 


hundreds of parts. 


The Band Saws for cutting tubing, extruded 
shapes, bar stocks, metal sheets, gates on 
castings, plastics, brake linings, hard rubber, 
slate, fibre and many other materials, eco- 


nomically and efficiently. 


Duro Heavy Duty Grinders for tool and die 
work. Their surplus power, high speed and 
precision performance make them important 
frantic effort to produce 


tools in today’s 
materials. 


The tools described here do not comprise the complete 
Duro Line. We again invite you to write for our latest 
catalog and if you have any problems we'll be glad to 


discuss them with you. 


DURO METAL PRODUCTS CO. 
dee Al-12 | 


‘2649 N. KILDARE AVE.,CHICAGO, ILL. 
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Truck Production by Capacity 
(U. S. and Canada) 








FIRST TEN MONTHS 


Per Cent 


| Units of Total 

| 1941 | 1940 | = «(1941 
114Tons and less.....| 849,243 | 810,538 81.74 
2 to 3 Tons ...{ 134,901 47,208 12.98 
3% Tons and over....| 22,613 13,266 2.18 
Special and buses....| 14,405 | ,626 | 1.39 
Station Wagons. 17,761 12,246 1.71 
Total | 1,038,923 889,884 | 100.00 
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PUBLICATIONS 





National Broach & Machine Co. has a new 
leaflet, Gears Can Be Improved By Lapping, 
which describes and illustrates a final cor- 


rection its Red Ring lapping 
heat treat distortion 
ness. * 


provides for 
and grinding rough- 


A comprehensive manual, Fundamentals 
of Storage Battery Construction and Oper- 


ation, covering a!l phases of automotive 
storage battery construction, has been 
issued by The B. F. Goodrich Co. Good- 


rich has also published a new catalog sec- 
tion on its Plastikon rubber putty, giving 
the properties, grades, ‘directions for use 
and application.* 


A new Wheelco Condensed Catalog, Bul- 


letin Z4000 by Wheelco Instrument Co., 
provides a convenient, condensed listing 


of the principal items of equipment manu- 
factured by them.* 

The Van Keuren Co. has issued a 68-page 
catalog on precision measuring tools, giving 
information on light waves, instruments, 
gage blocks and measuring wires for all 
purposes.* 

The Roxalin Fiexible Lacquer an- 
nounces publication of a convenient file 
folder entitled Facts on U. S. Government 
Finishes. It contains data sheets on the 
widely used Army and Navy specification 
finishes and tells how and where they are 
applied.* 

Despatch Oven 
illustrated bulletin, 
heaters.* 


An article on Automotive Gear Lubrica- 
tion is contained in the current issue of 
The Institute Spokesman, pub'ication of the 
National Lubricating Grease Institute.* 

Climax Molybdenum Co., 500 Fifth Ave- 
nue, N. Y., has issued revised sections for 
substitution in the book Molybdenum in 
Steel, presenting valuable data which were 
not available when the book was published. 
The sections so revised are Nos. 1, 5, 11, 12, 
General Index and _ Physical Property 
Charts. 


Co, 


Co. has 
No. 73, 


issued a new 
on its oil fired 


American Lava Corp. has issued reprints 
of an article The Electrical Properties of 
High Frequency Ceramics, by Dr. Ing. E. 
Rosenthal, which gives valuable informa- 
tion on the present status of high fre- 
quency ceramics in England.* 

A discussion of the present uses of cal- 
cium metal, including its use as a deoxidizer 
in ferrous and non-ferrous metals, is con- 


tained in a recently issued pamphlet en- 
titled Caicium Metal Production, A New 
American Industry, by A. B. Kinzel, of 


Union Carbide and Carbon Research Labo- 
ratories, Inc.* 

Defense Data from the Houghton Line, 
current issue, contains a timely article on 
machining aircraft engine parts.* 

Two new bulletins have been issued by 
The Brown Instrument Co. No. 85-17, 
Automatic Program Control Systems—Time 
—Temperature and No. 23-57 Control Sys- 
tems for Forging Furnaces.* 

Precision Tube Co. has announced a new 
catalog covering Precision Metal Shielded 
Wire by its new method of protecting in- 
sulated wires enclosed in either seamless 
aluminum, copper or lead tubing, tinned or 
untinned.* 

Young Radiator Co., Racine, Wis., has 
issued a booklet, Plant Facilities For De- 
fense Production, in which is summarized 
the research, engineering and manufactur- 
ing facilities of the company that are avail- 
able for defense production. It also de- 
scribes the background of the company in 
the manufacture of non-ferrous and sheet 
metal products for military and civilian 
uses, consisting principally of heat transfer 
units. Another important feature is an 
itemized list of plant equipment.* 





* Obtainable through editorial 
ment, AUTOMOTIVE INDUSTRIES. Address 
Chestnut and 56th Sts., Philadelphia. Please 
give date of issue in which literature was 
listed. 
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Testing Propellers at 


Hamilton Laboratories 
(Continued from page 33) 


ances due to wear and galling of the 
centering surfaces of the propeller shaft 
and cone, due to repeated dismounting; 
all may contribute to a change in op- 
erating characteristics. Eccentricities 
of no more than 0.0005 in. at the mount- 
ing cone may be detected by roughness 
in certain parts of the airplane struc- 
ture, it is said. Hence, for research 
purposes many determinations of vibra- 
tion are made at levels below the 
threshold of physical sensation. 

For purposes of field study, which is 
necessary for correlation of work in 
the laboratory, another special tech- 
nique has been devised by Hamilton 
Standard engineers. Appropriate port- 
able equipment has been developed, 
which can be transported in an ordi- 
nary automobile. 

For vibration pickup in field testing 
use is made of a modification of equip- 
ment originally developed to balance 
turbines, dynamos and other large ro- 
tating machinery in operating position. 
This detecting instrument is established 
on some part of the plane which is 
found to vibrate at propeller frequency. 
Its operation converts vibration fre- 
quency into alternating current fre- 
quency, affording means for determin- 
ing amplitude. The phase relationship 
is simultaneously determined by an 
alternating current generator driven by 
the propeller shaft. Technicalities in 
the theory and functioning of the ap- 
paratus are exceedingly involved, espe- 
cially as they include an intermediate 
appliance for filtering out of the final 
determination only the component due 
to frequency of propeller rotation. The 
application, however, is highly practical 
and relatively simple. 

Although the technology and most of 
the special equipment employed at the 
propeller testing laboratory was orig- 
inated, and much of it actually built 
there, as already indicated, Hamilton 
Standard engineers have collaborated 
extensively with engineering specialists 
in other fields. 

The field balancing apparatus, for in- 
stance, is a joint development of Ham- 
ilton Standard Propellers and Westing- 
house Electric & Mfg. Co.; some of 
the components having been made by 
General Electric Co. Development of 
this set-up was carried out in coopera- 
tion with American Airlines, which sup- 
plied planes for testing the units dur- 
ing various stages of development. The 
Dynetic balancing machine was built to 
specifications by the Gisholt Co., while 
the pivoted diaphragm was constructed 
by the Baker Mfg. Co., Evansville, Wis. 





To Dissolve GM Sales Corp. 


The General Motors Sales Corp. will 
be dissolved Jan. 1 and its functions 
and personnel will be absorbed by the 


General Motors Corp. The move is be- . 


ing made in the interests of expediency. 








Locomotives have improved vastly since those ambitious little wood burn- 
ers struggled across the Union Pacific in the early 70's. The streamliner 


of today can do far more and do it much faster. 


cision gaging than in the last few years. Both 
standards of accuracy and gaging speed have 
made spectacular advances. The human equa- 
tion, such an unpredictable factor just a few 


years ago, becomes much less troublesome. 


Sheffield has its part in this march of gaging 
progress. It was Sheffield which produced the 
automatic gage illustrated—also the Electri- 
gage, the Multichek Electrigage, the Preci- 
sionaire, the Thread Lead Checking instru- 
ment and others. If you are not familiar with 
what these instruments have accomplished 
in increased accuracy and faster inspection, 


write us for the story. 
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West Coast Airplane Activity 


(Continued from page 23) 


mechanized plants on the Coast. Within 
the month they have introduced a mech- 
anized final assembly conveyor syn- 
chronized with an. overhead monorail 
for the engine drop. Here will be found 
some of the finest examples of are weld- 
ing, resistance welding, and machine 
shop practice. The whole operation has 
been developed along the most advanced 
principles to be found anywhere in pas- 
senger car production. This plant, too, 


has been a pioneer in utilizing women 
workers for many repetitive tasks and 
on fine assembly operations for which 
they are particularly well suited. 
North American Aviation at Ingle- 
wood, home of the medium bomber, the 
Mustang single-seater fighter for the 
RAF, and trainers, employs 13,121 
workers at Inglewood. When peak pro- 
duction is attained at Dallas and Kan- 
sas City, NAA will employ 12,000 at 

























FALK CORP. SAYS 
*HERE’S HOW”. . 


When Falk Corporation, Milwaukee, needs specially shaped carbide tools 


fast—it’s a matter of minutes—and the job is done! 


Take the above job, for example: Machining reduction gear blanks for the 
designed carbide 
tools required. Falk **makes”’ these specials—ready to go—in 135 minutes! 


main drive of Uncle Sam's destroyers. 14 “specially” 


Here's how Falk saves weeks on not just this one job—but on 86% of their 


carbide tool requirements: 


From the 10 styles of Carboloy Standard-Stock Tools—now being manu- 
factured in “mass production quantities” for “universal” use on turning, 
facing, boring jobs—Falk has selected 9 styles to maintain in stock in 
their tool room. When specials are needed, Falk adapts the “standards” 
by quickly grinding the shape desired. Usually no more than a 10-minute 
job per tool—and as easy to do as the average regrinding of dull tools. 


A 12-page booklet tells the story. Free, upon request. 


CARBOLOY COMPANY 
(1151 c. 8 MILE STREET © 


De Magh of BRIO 


CHRBOLOY 


Reg. U.S. Pat. OW 


WAY TO GET 


10 oLoy TO0ks, CONDITIONS 2 - 


INC. 
DETROIT, MICHIGAN 


Chicago - pears Los Angeles - Newark - Philadelphia + Pittsburgh + Worcester, Mass. 
‘onodian Distributor: Canadian General Electric Co., Lid., Toronto, Canada 


STANDARD 
TOOLS & TIPS 


“You ALWAYS Get Standards FASTER Than ‘Specials’” 








ON THE JOB 





\ 
STANDARD TOOLS ARE 
AVAILABLE IN 10 STYLES 
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STYLE 1-10 
RIGHT HAND 
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FREE 
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Dallas and 9000 at Kansas City. 

During the past month NAA has in- 
itiated a comprehensive program of 
sub-contracting in which fully 30 per 
cent of its manufacturing and assembly 
job is farmed out to approximately 
1000 firms. To further this wide-spread 
activity the company has established a 
sub-contracting office in Cleveland for 
the purpose of surveying plant facil- 
ities in the East with a view to increas- 
ing the current volume of sub-con- 
tracting. 

Major NAA sub-contractor is Fisher 
Body whose Memphis Aircraft Division 
already is making shipments of bomber 
sections to the Kansas City plant for 
assembly . into B-25 bombers. The 
Memphis plant is several months ahead 
of schedule on many of the assemblies. 
Eight other Fisher Body plants are 
participating in the bomber program, 
the Detroit Aircraft Unit being set up 
to produce 86 smaller bomber parts. 

In terms of immediate man-power, 
Lockheed easily takes the palm with an 
employment of 50,000 workers—39,000 
at Lockheed: 11,000 at Vega. Lock- 
heed is the home of the famous Hudson 
bomber, the Lightning P-38 Interceptor. 
Since June, 1940, Lockheed has added 
over a million square feet of floor space, 
greatly increasing its personnel. 

Down the street in Burbank, the 
Vega division recently placed in opera- 
tion its new $8,000,000 plant in which 
they will build Flying Fortresses; and 
in which they have already begun man- 
ufacture of the Ventura bomber, still a 
military secret weapon but said to be 
a more deadly and more powerful ship 
than the Hudson. Under development 
is the Unitwin Star-liner still in the 
experimental stage and the Vega 35 
primary-secondary trainer. 

The Lockheed operation is- replete 
with mass production techniques, with 
new processes which should be of in- 
terest to both the airplane and auto- 
motive industries. One of its unusual 
features is a drafting room with 1600 
draftsmen and engineers under a single 
ceiling. Vega boasts the world’s larg- 
est fluorescent lighting installation, con- 
taining some 36,524 tubes. 

Among the production techniques to 
be described more in detail later, is the 
Onsrud high cycle extrusion milling 
machine, developed for machining the 
ten long extrusions required for a 
single P-38 ship. Net result of the in- 
troduction of this method is a saving of 
three and one-half days of production 
time per ship. Prize exhibit in the 
press shop is a new Watson-Stillman 
hydraulic press of 4500 tons capacity. 

Another outstanding contribution is 
the adoption of production line methods 
in the scientific inspection of aluminum 
and magnesium castings. This is han- 
dled by the X-ray department of the 
Triplett & Barton Laboratories, located 
in the Lockheed plant. A battery of 
four, fully automatic X-ray machines, 
served by other automatic accessory 
equipment, makes it possible to com- 
plete the radiographic examination of 
upwards of 20,000 castings per day. 
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LEADING AIRCRAFT PLANTS MAKING BOMBERS, 
FIGHTERS ano TRAINERS USE SAFE, DEPENDABLE 
OAKITE CLEANING MATERIALS ann METHODS 


Where thorough, fast cleaning is essential... where exacting production require- 
ments must be met ...where SAFETY to metals is a prime consideration ... you will 
find high quality, economical Oakite materials specified and used as they NOW 


are in the 16 out of 24 leading aircraft plants producing planes for the U. S. and 
other Governments. 


OAKITE AVIATION CLEANER 


For preparing aluminum and aluminum alloy parts for anodizing; for pre-cleaning 
aluminum surfaces for resistance spot-welding, use this APPROVED and STANDARD 
Oakite material. It is SAFE to surfaces, cleans speedily, produces the results 
required at low cost. 





Write Us Today ... We Are At Your Service! 


Other specially designed and APPROVED Oakite materials also available for use in 
connection with various cleaning and related operations in aircraft and accessory 
plants. Inquiries invited ... we are at your service ... day or night. 


Manufactured only by 


OAKITE PRODUCTS, INC., 28A Thames St., New York, N. Y. 


Representatives in All Principal Cities of the U. S. and Canada 


OAKITE an CLEANING 


» MATERIALS... METHODS... SERVICE \ FOR EVERY CLEANING REQUIREMENT 
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The speed of the process has made it 
possible to examine every casting and 
forging that goes into an airplane, 
thus eliminating any possibility of fail- 
ure in the air. 

Northrup Aircraft of Hawthorne, 
about 13 miles out of Los Angeles, is 
gearing up to make its place in this 
picture. Always a pioneer, John K. 
Northrup, president, recently startled 
the country with an announcement of 
the test flight of the first flying mock- 
up of Northrup Flying Wing, an all- 
wing, streamlined, tailless plane which 
has been abuilding since 1939. 

At the present moment, Northrup is 


engaged in the fabrication of Boeing 
Flying Fortress sections and is build- 
ing the complete Vultee Vengeance 
fighter. An assembly line has been 
cleared in preparation for the long 
heralded Northrup night fighter which 
is now undergoing test flights. 

Easily the most dramatic operation 
from the standpoint of size of plant 
and physical size of the product is Con- 
solidated Aircraft Corp. of San Diego, 
nestled in the home of the most impor- 
tant Naval base on the Coast. This is 
the birthplace of some of the biggest 
bombers built in this country. Here are 
built the famous Catalina twin-engine 
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\VERSON Junior Press Brakes have been designed and made | 


EL 
PRODUCTION 
EFFICIENTLY—ECONOMICALLY 





Saree ey 








available to help you effect economies not possible when | 
large expensive machines are used on short heavy jobs or longer | 


the essential features ordinarily identified with much larger units. 
Their substantial construction and balanced distribution of steel 


light jobs. Only in Verson Junior Press Brakes can you find all of | 
| 
| 


plate assures accurate bends the full length of the bed and ram. 


Other features make this a SAFE—DEPENDABLE—EFFICIENT 


PRODUCTION TOOL. 


The seven sizes of Verson Junior Press Brakes meet every require- 


of a FAST — POWERFUL — MODERATELY 


ment demanded 


PRICED machine. 


Whatever your job may be there is a VERSON Press Brake to | 
handle it FASTER — BETTER and CHEAPER. Ask for our new 
bulletin, JPB 40, it gives all the facts. Write today. 


VERSON®WALLSTEEL PRESS CO. 
9307 South Kenwood Ave. 





Chicago, Illinois 
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patrol bombers; the B-24D, four-motor 
Army bomber; the 30-ton PB2Y3, four 
motor patrol version of the B-24D for 
the Navy; the Liberator for Great Brit- 
ain; the new PBY5DA, four-motor Navy 
patrol with retractable landing gear. 

Consolidated is employing about 30,- 
000 workers currently, is adding at the 
rate of 1000 per week to reach a grand 
total of 40,000 workers by January. 
Production operations take place in an 
area of 5,000,000 sq. ft. of which about 
30 per cent is done out-of-doors. 

On Oct. 20 Consolidated dedicated its 
Plant Two, a huge structure set apart 
for parts production. By concentrating 
all parts manufacture in this building, 
Consolidated has been able to clear its 
main plant almost exclusively for as- 
sembly operations. 

Despite the size of its huge progeny 
Consolidated is geared up entirely along 
mass production lines with mechanized 
conveyor assembly for the B-24D 
bomber. 

We can close with this observation— 
when you compare airplane production 
figures with those for tanks or trucks 
or motor cars, we must compare them 
on a man-hour basis. Numerical com- 
parisons simply have no meaning. 


Airplane Assemblies 
in Perspective 
(Continued from page 28) 


for bench assembly or sub-assemblies. 
They provide a complete list of parts, 
plus the necessary instructions to com- 
plete the jobs ready for storage in their 
respective bins until they are trans- 
ported to and issued at their appointed 
place on the assembly line as called for 
on the illustrated job tickets. 

These drawings, together with the 
illustrated job tickets, are issued by 
the Production Planning Department. 
Materiel Control uses them as a basis 
for the routing of sub-assemblies, ma- 
teriel and parts to the assembly line 
stock rooms, which use them as a guide 
for the issuing of parts in accordance 
with the job tickets. Time Standards 
Department also receives them. The 
Inspection Department uses them to 
plan the work of individual inspectors 
assigned to the assembly line. 

Phase 4.—It is expected that changes 
and slight improvements will be made 
during the initial period of operation 
of an assembly line on which new de- 
signs are being fabricated. Allowance 
is made for these adjustments to as 
great a degree as 30 per cent, as indi- 
cated by the curve marked “Changes” 
on Fig. 3. 





J. Walter Drake 


J. Walter Drake, 66, president and 
board chairman of the Hupp Motor Car 
Co., died Nov. 27 at his home near De- 
troit after a long illness. He was one 
of the founders of the Hupp company 
in 1908 and assistant secretary of com- 
merce from 1923 to 1927. 
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PONT BOOKLET 


TELLS How LUCITE’ its usep on 
TRANSPARENT AIRPLANE ENCLOSURES 

























ERE in handy form to fit the pocket are data 
you've wanted on the advantages of strong, 
cystal-clear, lightweight, weather-resistant Du Pont 
“Lucite” for transparent airplane enclosures. This 
new booklet provides specific advice on machining 
and forming cast “Lucite”’ methyl methacrylate resin 
sheeting for airplanes. You will find it helpful in de- 
signing enclosures for your new planes. Useful infor- 
mation is included on: 


a we 
vue Py 
ave" 
* 
i" 


SAWING TURNING BLANKING 
SHAPING POLISHING MOUNTING e 
CEMENTING FITTING CLEANING 


Drawings, dimensions and descriptions of actual parts 
are given for 16 enclosures made of “Lucite.” These 
include sliding cockpit canopies, windows, portholes, 
escape doors, landing light covers, and others. 
Write today for your free copies of “16 Solutions 
to Your Transparent Enclosure Problems with 
Du Pont ‘Lucite’.” Just fill out and mail coupon. 


E. I. du Pont de Nemours & Co. (Inc.) 
Plastics Department, Arlington, N. J. 


Send, without charge, —— copies of your new booklet, 
16 Solutions to Your Transparent Enclosure Problems 
with Du Pont ‘Lucite’.” 


Name. 


Title 








“LU Cc ITE’ for Automobiles 


REG. U. S. PAT. OFF. for Airplanes Address 


City & State. 


Company. 
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MEN and MACHINES 


(Continued from page 37) 


This machine can be adapted to lap- 
ping, polishing, buffing, burring, and 
filing. Equipped with a %-hp. motor, 
it is furnished to run on either single- 
or three-phase A-C current. 


Tool Drive, a motorized variable-speed 
drive for machine tools which is de- 
signed to eliminate the necessity of 
building a special support in order to 
mount the unit. 


The support bracket 
is available in two sizes. The drive 
uses either the Reeves Vari-Speed Moto- 
drive, as shown in the illustration, or 


_— PULLEY CO., Columbus, Ind., 
the countershaft-type Vari-Speed 


now offers the Reeves Machine 





Solve BOTH with 


DIAMOND 
TOOLS 


Manufacturers who now use “Asco” 
Diamond Tools to increase defense pro- 
duction, will be in a favorable position 
to meet keen post-war competition. The 
unequalled hardness, durability and cut- 
ting qualities of diamonds, so vital to 
today’s need for faster production, will 
provide the savings that will keep many 
a manufacturer “out of the red” when 
business goes back on a peace-time basis. 
“Asco” Diamond Tools are unsurpassed 








Landis Nib, Norton Nib, Cin- 
cinnati Nib for truing and shap- 
ing emery wheels 


for turning, boring, milling and truing 
on toughest metals, alloys and abrasive 
materials. They permit precision cut- 
ting at higher speeds, maintaining close 
tolerances for much longer periods. 
They impart a finish so smooth that fur- 
ther grinding and polishing are often 
unnecessary. The name “Asco” is your 
assurance of dependable quality, backed 
by Anton Smit & Co., Inc., for over. 
thirty years specialists in industrial dia- 
monds for every need. Send blueprints 
for quotations on special shaped tools. 
Write for illustrated folder and prices. 





Shaped Diamond Cutting Tools 
for turning, boring, facing 


ANTON SMIT & CO.. INC. 


LEONARD J. A. SMIT, Managing Director 
24 STATE STREET - - NEW YORK, N. Y. 


TELEPHONE: BOWLING GREEN 9-0616 
IMPORTERS OF INDUSTRIAL DIAMONDS—BORTZ, CARBONS AND BALLAS. 






MANUFACTURERS OF ALL KINDS OF DIAMOND TOOLS. 
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Motor Pulley. Any speed within the 
limits of the machine may be obtained 
by turning a handwheel. 

With the Motodrive, capacities from 
¥% to 10 hp., and speed ratios from 2:1 
through 6:1 are available. A single- 
reduction gear reducer can be fur- 
nished. Using the Vari-Speed Motor 





Reeves Machine Tool Drive. 


Pulley, capacities range from % to 7% 
hp., and cover speed ranges of either 
2%4:1 or 3:1 ratio. Both the Motodrive 
and Vari-Speed Motor Pulley can be 
supplied for either constant torque or 
constant horsepower applications. 


Micro-Switch Actuator 





New Micro Switch Actuator Type M, 

designed primarily for aircraft 

panel mounting by the Micro 
Switch Corp., Freeport, Ill. 
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The Engine 
that will launch 
a thousand 


“The face that launched a thousand ships” did the job 
for the ancient Greeks. Today ships are still the first 
line of defense—but it takes shipyards to build ’em. 
And Waukesha Engines .. . 

Here we see Pacific Crane & Rigging, Inc. of Los 
Angeles moving materials on the California Shipbuild- 
ing Corp. defense projects with a Waukesha-powered 
Lorain Moto-Crane. 

Why are so many contractors . . . on defense jobs 
everywhere . . . using Waukesha-powered machinery ? 

Because you can push Waukesha-powered equipment 
..- 24 hours a day! And still get full power capacity, 


smooth, grief-free operation . . . with both fuel and 


\ 
= wry of 
- 





lubricant economy . . . and no increase in maintenance. 


Waukeshas are consistently dependable. That’s why 
Waukesha Engines have been the standard power for 
the Ingersoll-Rand engine driven portable compressor 
... for 27 straight years. 

That’s why Waukesha Gasoline and Oil Engines are 
being used on every kind of unit of standard contracting 
equipment requiring from 5 hp. to over 300 hp. as well 
as for countless other industrial, stationary and auto- 
motive applications. Get the details — Bulletin 1079. 


WAUKESHA MOTOR COMPANY, WAUKESHA, WIS. 
NEW YORK TULSA LOS’ ANGELES 





WAUKESHA ENGINES 
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...or what do YOU have 
to WRAP and PROTECT? 


There’s little or no similarity between these products. 
Each presents an entirely different problem in protection, 
during inside and outside storage as well as in transit 
— but FIBREEN serves them all — and hundreds of others 
too, large and small, in all types of industry. 


Perhaps it can serve you. In factory after factory 
FIBREEN is doing a “better” job . . . speeding up the 
FIBREEN is 6 ply: 


TWO layers’ ci work in shipping rooms, reducing costs, and guarding 
strong kraft, reen- against claims for damaged goods. 
= forced with TWO 
np gt layers of crossed sisal 


. ene are gre FIBREEN is amazingly strong and tough. It’s water- 


TWO layers of spe- proof, dirtproof, pliable and clean...an ideal wrapping 
cial asphalt — all combined under heat and 


scene, ME te ail ied dean and protective material, available everywhere at low cost. 
will not scuff—stands an astonishing amount 


of abuse and exposure. Ic is used either as 2 Let us send you a supply of FIBREEN without cost or 


aang eae obligation, for you to try. Let The Sisalkraft Co. shipping 
Soa Oe eat sot ¢§ — el ° ° ° ° e 
- ent —tiny Satan ae experts offer recommendations. Simply write, explaining 
nly when you get a sample in your own hands can 
you realize that a paper can be so strong—so tough— : : 
and impervious to moisture. Write for sample. what you ship and how you now pack iC. 
FIBREEN is a product of The Sisalkraft Co. —also manufac- 
turers of Sisalkraft, Sisal-X, Sisal-Tape and Copper- 
_ Armored Sisalkraft. 


SERVING INDUSTRY... - «CONSTRUCTION AND AGRICULTURE THROUGHOUT THE WORL 








@ Piston Ring performance depends directly 
on design and then—faithful production. 


Here at Muskegon the faithfulness of the finished 
product is made certain by rigid inspection of both 
materials and workmanship. 


The most modern technical apparatus in the hands 
of experienced engineers assures Muskegon users 
of high and consistent performance. 


Let us consult with you on problems relating to 
Piston Rings. 


MUSKEGON PISTON RING CO. 


Muskegon, Michigan 
PLANTS AT MUSKEGON AND SPARTA 
























FAMOUS LIFE LINES 


~ = : FE # 4 


THE PANAMA CANAL, life line of 
‘the great two ocean navy we are 
building, can carry the entire fleet 
from one ocean to the other in forty- 
eight hours. Here the aircraft carrier, U.S.S. 


Lexington, is passing through. 





HEN MAKERS of tanks and half-tracs and “jeeps” 

and “beeps”—or any of the dozens of other 
types of motorized equipment for the army—think 
of tubing, they naturally think of Bundy. 


For the automotive industry, from which these 
great new defense industries sprang, has long rec- 
ognized Bundy tubing as standard for carrying 
lubricants and fuel or for transmitting hydraulic 
pressures. Among makers of refrigeration equip- 
ment, too, and of machine tools, Bundy tubing is 
widely used because of its strength, its ductility, and 
its resistance to vibration fatigue. 


BUNDY 


ENGINEERED To 
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TUBING 


THIS MEDIUM TANK’S life lines 

—its oil lines, fuel lines, conduits 

—are made from various types of 

Bundy tubing, standard for these 
uses on most of Uncle Sam's mechanized 
and motorized equipment. 


Acme . Wide World 


Other Bundy tubing is going into primer. lines 
for aircraft and marine engines, into telescopic 
radio aerials, into every type of refrigerating and 
gas heating appliance used by the army and in de- 
fense housing, and into dozens of more prosaic but 
equally important mechanical uses. 


If you use tubing within the range of Bundy’s 
sizes, you should hear Bundy’s complete story. 
Bundy: tubing is furnished in commercial lengths, 
or in completely fabricated parts, bent to shape and 
with necessary fittings, all ready to assemble into 
the finished product. Bundy Tubing Co., Detroit. 




















YOUR EXPECTATIONS 








" 
BUNDYWELD double-walled steel tubing, BUNDY ELECTRIC WELD steel BUNDY ‘* TRIPLE-PURPOSE’’ MONEL 
hydrogen-brazed, copper-coated inside tubing. Single-walled — butt tubing. Double-walled, rolled from two 


and outside. From Capillary sizes up to welded 


and including ;," O. D. This double- 
walled type is also available in steel, 
tin-coated on the outside, and in Monel. 
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nished tin-coated outside if 
desired. Available in sizes up 


to and including 5" O. D. 


- annealed. Also fur- strips, joints opposite, welded into a solid 
wall. Available in all Monel, Monel inside 
—steel outside, and Monel outside —steel 


inside. Sizes up to and including 54' 0. D. 
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KEEP THEM GOING WITH HYATTS = 


PPR RE SNS 





— nlite hg stam eos 
Beetbages Ne ay _ ee a 
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In addition to meeting demands for regular 
1942 automotive bearing applications, Hyatts 
are filling the industry’s need for bearings as- 
signed to mechanized defense equipment. 
Also, Hyatt Roller Bearings are helping to 
free, from bearing wear and care, the machinery 





FREE TO MACHINE DESIGNERS 


HYATT GEAR THRUST CALCULATOR 
—valuable timesaver for designers and en- 


in your plants which has been called upon to _ fincers.Reauestinwriting on your company 


letterhead — address Engineering Depart- 
ment, Hyatt Bearings Division, General 


produce this defense equipment. ae en eee ee 

As this proves once more, today and always, 
where the loads are heavy and the going tough 
you can depend on Hyatt Roller Bearings for 
any application. 





ROLLE R BEARING §$ 
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Because airplane engine manufacturers use them for production 
and army and navy air depots, transport companies and pri- 
vately owned shops all over the world use them for restoring 
original factory precision and finish, production of HALL 
ECCENTRIC Valve Seat Grinders has naturally grown with 
plane production. 

In development, too, HALL engineering has kept pace with 
aviation engineering. That’s the one reason why airplane engine 
performance has been improved, valve life multiplied and 
production and overhaul speeded up. 

HALL builds or CAN build ECCENTRIC type precision valve 
seat grinders to meet YOUR requirement. Catalog and complete 
information await your request. 


THE HALL MANUFACTURING CO. 
1626 WOODLAND AVE. TOLEDO, OHIO, U.S. A. 























MODEL EJA Grinder (above) 
is designed for service and 
limited production use where 
valve seats are located deep 
in in-line cylinders. 

Right: HALL WET TYPE 
Aero Valve Refacer 
with dual motors, 
rheostat control and a 
patented chuck that 
won't brinnell the 
valve stem. Wet grind- 
ing prevents head 
distortion and surface 
burning. 


The HALL Model AW (left) 
is a WET TYPE ECCENTRIC 
Valve Seat Grinder made 
in production and service 
types. Adopted by engine 
builders, army and navy 
air depots and mainte- 
nance shops all over the 
world. 


MUALL SECENTEIC 
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(eR Pe SEEN A oe 


THE “GASOLINE AGE” IS 
JUST BEGINNING 


E STAND on the threshold of the 
real age of gasoline power. 


Despite the great progress which has 
been made thus far in the development 
of automotive fuels and engines, only a 
fraction of the energy in gasoline is be- 
ing utilized. The greatest significance of 
the developments which have been made 
to date lies in their value as part of the 
foundation for the far greater progress 
of the future. 


In the establishment of this founda- 
tion for future progress, not only the 
actual technical results but also the man- 
ner of their achievement are of great 
importance. Fuel problems and engine 
problems once were regarded as things 
apart, and they were handled accord- 
ingly. Today, it is realized that the entire 
automotive unit with its fuel and lubri- 
cants must be considered together. The 
result is that research on the develop- 
ment of fuels, engines and lubricants is 
coordinated to be of maximum benefit 
to automotive transportation as a whole. 


From the standpoint of the engine 
builder this coordinated development 
involves exploring the application of 


supercharging and super-compression 
ratios to engines, for utilizing the high 
octane fuels which will be produced by 
combining the products of new refining 
processes with anti-knock additives. An 
essential part of the study of super-com- 
pression and supercharging is the in- 
vestigation of related engine design 
changes which may be necessary. 


Because of the close relation of engine 
and fuel characteristics and engine oper- 
ating conditions, design changes in such 
vehicle parts as inlet manifolds or trans- 
missions may have important effects on 
fuel utilization, and they should be con- 
sidered from this standpoint. 


We of the Ethyl Gasoline Corporation 
have built up a wide experience in labo- 
ratory and field studies in which fuels 
and engines must be considered to- 
gether, and our facilities are especially 
designed for such work. Our research 
and service workers welcome opportu- 
nities to cooperate in extending the use- 
fulness and efficiency of automotive 
transportation through the mutual devel- 
opmentof fuelsand engines,thus expand- 
ing the benefits of the “gasoline age.” 


ETHYL GASOLINE CORPORATION 
Chrysler Building, New York, N. Y. 


*€6. rape MOS 











@ The Udylite Automatic Parkerizing Machine will handle large 
quantities of small parts continuously through the entire parkerizing 
cycle, including all cleaning, rinsing, oiling, staining and drying 
operations. The machine is fully automatic. No manual operation 
is required. It can be equipped with automatic loading and unload- 
spre ing devices. 

Cal sakes Parts are transterred from tank to tank in complete batches. 
Gun bn Loads cannot become mixed in the machine. 

° Machine can be air or hydraulically operated. It is entirely 
self contained, compact, sturdy—constructed for low maintenante 
costs. Processing time can be varied to requirements. If you have a 
national defense contract which calls for parkerized finish on small 
parts this is the machine you should have. Our engineers can 
quickly estimate your requirements. We are in a position to make 


quick delivery. 
io 
ORPORATION 


1651 E. Grand Blvd., Detroit, Mich. 


New York (Od ab Kero te ie) (OITS7 ile bate! 
60 E. 42nd Street 1943 Walnut Street 3756 Carnegie Ave. 
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.-ebecause AIR HARD 


treatment and insures 
increased production 


on-the-job! 
From rough blank and center emboss (not 
shown) through the rest of five die oper- 
ations on a special piece part, AIR HARD 
is there 100%! Deep-hardening, non-de- 
forming, meeting your top steel perform. 
_ ance requirements for intricate dies. 





“TOPS IN TOOL STEELS” 


Vanadium-Alloys 


STEEL CO. LATROBE.PA. 


* By BOYAR-SCHULTZ CORP. 
Chicago, Ill. 


> 
2 
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% 
« 
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ILLUSTRATED: Left, Hydraulic 
Torque Converter and right, 
Hydraulic Power Take-off. 


Tw (DISC 


CLUTCHES AND-WYDRAULIC DRIVES 
UY 


REG. U.S. PAT. OFF. 





TWIN DISC CLUTCH COMPANY, 1344 RACINE STREET, RACINE, WISCONSIN 
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“We have not had one major or 
minor repair on any of the above 
compressors, and the two com- 
pressors, one that has run 140,000 
miles and the other 250,000 
miles, are still operating perfectly 


and have never been touched by 
a mechanic.” 
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Performance of this kind is not unusual when Wagner 


€ | + | : Air Brakes — the air brakes with the rotary compressor 
Simple ce Tetarell —are on the job. 


All parts that make up the Wagner air brake sys- Thousands of truck owners and fleet operators have 
tems are simple in design and easy to install. 


already installed Wagner air brakes on their rolling 
equipment and this increasing popularity makes Wagner 


air brakes an extra profit item that manufacturers and 
dealers should not overlook. 


There are three Wagner Air Brake Systems: (1) The 
Wagner Hydrair Brake, the system that combines air 





power with hydraulic actuation; for commercial vehicles 
WAGNER HYDRAULIC 


equipped with cam brakes, (2) the Wagner Air-Hydraulic 
CAM-BRAKE ACTUATOR Brake for commercial vehicles equipped with internal 


hydraulic brakes, and (3) the Wagner Straight-Air 


Brake, for commercial vehicles equipped with straight- 
air-actuated cam brakes. 


W. Ci 7 te for new Air Brake Booklet 


: KU-50. It explains and illustrates the com- 
APPLICATION VALVE, plete line of Wagner Air Brakes. 
TREADLE TYPE 


Wagner Electric Corporation | | 


6400 Plymouth Avenue, Saint Louis, Mo..U.S.A. 
BRAKES MOTORS 











TRANSFORMERS FANS 
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Subscribers to Chilton Automotive Pub- 
lications and Services pay more than a 
quarter of a million dollars every year, 
to read and refer to AUTOMOTIVE 
INDUSTRIES, MOTOR AGE, the 
CHILTON FLAT RATE & SERVICE 
MANUAL, the CHILTON BODY & 
FRAME MANUAL, and COMMER- 
CIAL CAR JOURNAL. 


That averages $3.00 per reader, ex- 


Please NOTE: 


AUTOMOTIVE PUBLICATIONS 





Readers Pay to the order of 


“my, Cr | LT © N 
pe wt, \ UTO M A 
P Ul 5 LI Cc hes 


$259,000 


ANNUALLY 









"Yi 


Uy 





cluding the truck fleet distribution of 
Commercial Car Journal and Chilton 
Automotive Buyer's Guide circulation, 
which is controlled. 


We mention this largely to bring to 
your attention the fact that first of all 
CHILTON Company is in the publishing 
business, as compared with some pub- 
lishers who may first of all be in the 
advertising business. 


Chilton Flat Rate & Service Manual and Chilton 


Body & Frame Manual do not carry advertising. 


Chestnut and 56th Streets 
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CHILTON AUTOMOTIVE PUBLICATIONS 


and Services 


Philadelphia, Pa. 
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and SERVICES 


Automotive Industries 
















NO LET-DOWN IN 


THEIR TOP-NOTCH 





S. S. WHITE 
FLEXIBLE SHAFT 
APPLICATIONS 


AIRPLANE 





POWER DRIVE 


Engine Tachometers 

Fuel Pumps 

Controllable Pitch Pro- 
peller Governors 

Ammunition Rounds 
Counters 

Windshield Wipers 


REMOTE CONTROL 


Radio Receivers 
Beacon Receivers 
Compass Loops 
Antenna Loops 
Antenna Reels 
Heating Registers 
Tab Controls 

Turn Bank Indicators 
Prestone Shutters 





AUTOMOTIVE 





POWER DRIVE 
Taximeters 
Truck Recorders 
Windshield Wipers 
Speedometers 
Service Car Cranes 
Portable Tools 
Automatic Carburetors 
Convertible Top Mech- 

anisms 


REMOTE CONTROL 


Auto Radios—panel and 
underseat 

Radio Antennas 

Clock Setting 

Trip Mileage Reset 

Choke and Needle Valve 

Engine Governors 

Search Light 

Gear Shift 

Heaters 

Air Conditioning 











S.S.WHITE 


QUALITY 


S. S. WHITE 
FLEXIBLE SHAFTS 


are being turned out today in un- 
precedented volume to meet the 
greatly expanded demands of the 
Aircraft Industry. And these de- 
mands are being met without the 
slightest deviation from the rigid 
standards of quality that have al- 
ways distinguished S. S. WHITE 
Flexible Shafts. Therefore, every 
shaft that leaves the factory today 
can be counted on for the same 
efficient performance and un- 
failing reliability that long ago 
established S. S. WHITE Flexible 
Shafts as first choice for aircraft 
applications. 


DATA FOR ENGINEERS 


Latest data about S. S. WHITE Flexible 
Shafts, Flexible Casings and End Fittings are 
contained in the following bulletins: 


BULLETIN 839 


Flexible Shaft Combinations for Aircraft. 


BULLETIN 38 


Flexible Shafts for Remote Control. 


BULLETIN 1238 


Flexible Shafts for Power Drives. 


COPIES OF THESE BULLETINS WILL BE 
MAILED ON REQUEST. 


ENGINEERING COOPERATION 


in applying flexible shafts for the estab- 
lished uses listed at the left, or for 
working out new applications, is at your 
service. Write us. 





The S. S. White Dental Mfg. Co. 
INDUSTRIAL DIVISION 


Department A, 10 East 40th St., New York, N. Y. 


FLEXIBLE SHAFTS for POWER DRIVES, REMOTE CONTROL 
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Coil after Coil of duplicated 
accuracy speeds Defense Production 


With the demand for new defense prod- 
ucts ‘and parts has come numerous pro- 
duction problems for the participating in- 
dustries. And the right cold rolled strip 
steel for the job is of vital importance — 
steel that provides trouble-free fabrication. 
accuracy to specifications and uniformity 
of physical properties, each and every 
shipment. CMP strip fulfills those rigid 
requirements and can always be counted 
on for “extras” too—rolling to extremely 
close tolerances that assure maximum feet 
per pound. That's the way many manu- 
facturers are speeding output and gaining 
increased number of parts per pound — 
repeatedly specifying CMP. 


The interesting new applications and new uses 
of CMP strip are worth your investigation as a 
guide to product betterment in the future. We'll 
be glad to have a CMP representative call at 
your request. 


THE COLD METAL PRODUCTS CO. 


Subsidiary of The Cold Metal Process Co., Youngstown, Ohio 
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What your defense dollars buy 





The TANK is to the Army what the 
tackle is to the forward line of a foot- 
ball team. It is the “break-through.” Head-on, it crashes timber, houses, enemy 
fortifications. Once it has opened the way, the attacking force follows for the ‘“‘mop- 
ping up.” 

The Nazis, using these great steel pachyderms which they produce in vast quan- 
tities, have been able to break through every fortified line in 14 conquered countries. 

In America, the medium-sized tank is the popular size. A medium-size tank 
weighs 30 tons. To make it takes as much steel as would be used in 500 refrigera- 
tors, as much rubber as goes into 87 average automobile tires. 

The planning of a tank takes as great skill as a large-scale construction job. One 
recently converted automobile plant, faced with retooling for tank production, had to 
put 200 engineers to work gn day and night shifts for one month, mapping out 
machinery requirements and plant layout. 

To match the mechanical might of aggressor nations today, America needs thou- 
sands of these tanks. They’re rolling off the assembly lines now. They cost real money. 
Every time you buy an $18.75 Defense Savings Bond or a 10¢ Defense Saving Stamp, 
you give your country money enough to buy a vital part for another new tank. 





Buy DEFENSE SAVINGS 
BONDS and STAMPS 


AT ALL BANKS, POST OFFICES, AND SAVINGS AND LOAN ASSOCIATIONS 
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Two Four-Star 
Features 











PRODUCTION METHODS are 


described in the first is- 





In 


establishments 





sue of each month; 


AUTOMOTIVE MATERIALS 
are discussed in the sec- 


ond issue of each month 


AUTOMOTIVE INDUSTRIES | 


The semi-monthly maga- 
zine of automotive indus- 


trial manufacturing 





SPRINGS 
WIRE FORMS 
SMALL STAMPINGS 








DETROIT PLANT 


DETROIT, MICHIGAN << TWO PLANTS _ ANN ARBOR WraticHte 


THIS KEY 


F will open 
several 


Profitable Doors y 


Enter these doors and share in the results of B-G-R 
research and experience. You'll like the advisory 
service which has saved others grief, time and ex- 
perimental expense in getting the proper spring. 
When you need wire forms or small stampings, 
have them made the B-G-R way, too. Two plants 
insure punctual shipments in large amounts or for 
emergency small lots. 


for you! 





Send inquiries to either plant. 


BARNES - GIBSON -RAYMOND 
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Automotive Products and Factory Equipment Manufactured by Advertisers in This Issue 


Acid Sulphuric 
New Jersey Zinc Co. 


Alloys 


Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 

Republic Steel Corp. 


Ferro 


Climax Molybdenum Co. 
New Jersey Zinc Co. 


Non-Ferrous 


Aluminum Co. of America 
Mallory & Co., Inc., P. R. 
New Jersey Zinc Co. 


Arms & Knuekles, Steering 
Atlas Drop Forge Co. 


Axles 


Atlas Drop Forge Co. 

Bethlehem Steel Co. 

National Tube Co., U. S. 
Steel Corp. Subsidiary 


Bearing Blue 
Permatex Company, Inc. 
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See Alphabetical List of Advertisers on page 86 


This Buyers’ Guide is published as a convenience, 
part of the advertising contract. 


and not as 
Every care will be taken to index 


correctly. No allowance will be made for errors or failure to insert. 








Bearings 
Brass, Bronze, Sleeve 


Johnson Bronze Co. 


Engine, Babbitt 


Johnson Bronze Co. 
Roller 
Hyatt Bearings Division 


General Motors Corp. 
Timken Roller Bearing Co. 
(tapered) 


Blanks, Forged 


Atlas Drop Forge Co. 
Bethlehem Steel Co. 
Wyman-Gordon Co. 


Bolts 


Bethlehem Steel Co. 
National Acme Co. 
Republic Steel Corp. 


| Brakes 
Electrical 
Wagner Electric Corp. 


Camshafts 


Atlas Drop Forge Co. 
Bethlehem Steel Co. 


Casings 
Flexible (radio) 
White Dental Mfg. Co. 


Castings 
Steel 
Aluminum Co. of America 
Aluminum Industries, Inc. 
Bethlehem Steel Co. 
Carnegie - Illinois Steel 





Corp., U. S. Steel Corp. 
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Cement 

Cylinder Block, Fabric, 
Gasket, Glass, Pipe 
Joint, Radiator 


Permatex Company, Inc. 


Centers, Bench 


Barber-Colman Co. 
Morse Chain Co. 





| 
| 
| 





| Channels for Glass, Felt 
American Felt Co. 


Chemicals 


Degreasing 
Curran Corp. 


Chucks 


Collet 
National Acme Co. 


Magnetic 
Heald Machine Co. 


Clamps, Hose (Adjustable) 
Wittek Mfg. Co. 


(Turn to page 78, please) 


oa 





USE 


CORROSION! 


PREVENT 





Cleaners 
Air, Oil-Washed 
United Speciaties Co. 


Engine, Chassis & Fendei 


Curran Corp. 
Oakite Products, Inc. 


Metal 














SMITH 






SJushod 


EASY TO APPLY...EASY TO REMOVE 


-FOR FOREIGN OR DOMESTIC SHIPMENTS - 
Efficacy proved by years 
leading Machine Tool and other plants. 


SMITH OIL & REFINING CO. 


BRUSH IT! 





of use in 


SPRAY IT! 


OR DIP IT! 


WRITE FOR 
FREE SAMPLE 


Industrial Oils Div. - 1108 Kilburn - ROCKFORD, ILL. 
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| Cylinder Heads, Aluminum 


Oakite Products, Ine. 

Permatex Company, Inc. 
(Radiator) 

Udylite Company 


Clutches, Industrial 


Borg & Beck Div., Borg- | 


Warner Corp. 
Twin Dise Clutch Co. 


Compounds 
Cutting Fluids 
Oakite Products, Inc. 
Buffing 
Udylite Company 
Gasket & Joint Sealing 
Permatex Company, Inc. 
Valve Grinding 
Permatex Company, Inc. 


Connecting Rods 


Aluminum Co. of America 


Atlas Drop Forge Co. 
Bethehem Steel Co. 
Wyman-Gordon Co. 


Contact Points, Electrical 
Mallory & Co., Inc., P. R. 


Controls 
Arens Controls, Ine. 


Couplings 
Pipe and Tubing 
Dole Valve Co. 


Crankshafts 


Atlas Drop Forge Co. 
Bethlehem Steel Co. 
Wyman-Gordon Co. 


Cutters, Gear 
Keyseating, Milling 
Barber-Colman Co. 


18 


Aluminum Co. of America 
Aluminum Industries, Inc. 


Deflectors, Draft 
Dole Valve Co. 


Diamonds, Industrial 
Smit & Co., Ine., Anton 


Die Heads 


National Acme Co. 


| Die Makers’ Supplies 


Danly Machine Specialties 


| Die Sections 


| 


| 
| 
| 


| 


Composite Steel 
Jessop Steel Co. 


Dies 


Sets 
Danly Machine Specialties 


| Dises, Clutch 


Borg & Beck Div.. 


Borg- 
Warner Corp. 


| Dovetails 


| 


| 
| 
| 


Mitchell Div. United Spe- 
cialties Co. 


Drives 


Power Unit 
Cotta Transmission Corp. 


Enamel 


Engines Touch-up 


Permatex Company, Inc. 


Engines 


| 
| 
| 


Waukesha Motor Co. 
Aircraft 
Govro-Nelson Co. 


Feeds, Roll for Punch Press 


Littell Machine Co., F. J. 
Wittek Mfg. Co. 





| 


| 
| 
| 
| 
| 
| 
| 
| 


Felt 


American Felt Co. 


| 
| 
| 
| 
| 


| 
Gear Boxes 


Cotta Transmission Corp. 


| Gears 


| 
| 


Reduction 





| Cotta Transmission Corp. 

Forgings | 
Aluminum Co. of America | 
Bethlehem Steel Co. 
Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 


Grease Retainers 
Victor Mfg. & Gasket Co. 





Wyman-Gordon Co. 
Drop 


Atlas Drop Forge Co. 
Wyman-Gordon Co. 


Furnaces 


Electric 

Amer. 
Steel Corp. Subsidiary 

Electric, (Annealing, Car- 
burizing, Heat Treating. 
Forging and Welding) 

Eleetric Furnace Co. 

Gas 

Electric Furnace Co. 

Oil 

Electric Furnace Co. 


Gages, Precision 


Electrical (Fuel Level) 
Gasoline, Auto; Oil 
Pressure, Water Tem- 


perature 
King-Seeley Corp. 
Sheffield Gage Corp., The 


Gaskets 


Cork 
Victor Mfg. & Gasket Co. 
Felt 


American Felt Co. 
Victor Mfg. & Gasket Co. 


Fibre 

Victor Mfg. & Gasket Co. 
Metallic Asbestos 

Victor Mfg. & Gasket Co. 


Gasoline 


Ethyl Gasoline Corp. 
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Bridge Co., U. S. 


| 





Grinding Machines 


Electric, Portable 
Duro Metal Products Co. 
Gear Cutting 
Barber-Colman Co. 
Hobbing 
Barber-Colman Co. 
Internal 

Heald Machine Co. 
Plain Tool 
National Acme Co. 
Surface 

Heald Machine Co. 


Valve Seat 
Hall Mfg. Co. 


Heat Treating 


Barnes Co., Wallace, Div. 
of Associated Spring 
Barnes - Gibson - Raymond, 
Div. of Associated Spring 
Gibson Co., Wm. D., Div. 
of Associated Spring 


Instruments, Electric 


Roughness Rating 
Physicists Research Co. 


Lathes 


Automatic 

National Acme Co. 

Chucking (Incl. Automat.) 

National Acme Co. 

Potter & Johnston Machine 
Co. 

Semi-Automatic 

National Acme Co. 


Automotive Industries 











BUYERS’ GUIDE—continued 


Turret Thermosatic 
National Acme Co. | Dole Valve Co. 
Potter & Johnston Machine | 
Co. | Milling Machines 
Wood Turning Kearney & Trecker Corp. 
Duro Metal Products Co. | — & Johnston Machine 
0. 
Lubricators | Mate 
Hand, Central System,| pethiehem Steel Co 
baie National Acme Co. 
Lincoln Engineering Co. | Republic Steel Corp. 
Speed 
Machines 


Tinnerman Products, Inc. 
Boring 


Heald Machine Co. | Oils 

Die Making Fuel, Hardening & Tem- 

Wittek Mfg. Co. pering, Lubricating, Pol- | 
wate ishing, Rust Preventing, | 

Drilling | ——- Slushingi | 


National Acme Co. — a 
., Inc. 





Filing | Smith Oil & Refining Co. 
Wittek Mfg. Co. | 

Grinding | Packing Sheets 

(See Grinding Machines) Victor Mfg. & Gasket Co. 
Gear Cutting | 

Barber-Colman Co. | Pads, Felt 

Hobbing | American Felt Co. 
Barber-Colman Co. 

Milling | Paint, Aluminum 

(See Milling Machines) | Aluminum Co. of America | 
—" | Aluminum Industries, Inc. | 
Sawing 

Wittek Mfg. Co. | Heat-Resisting 


Screw | Permatex Co.. Inc. \ 

National Acme Co. | | 1 \ 

Potter & Johnston Machine | Pans Tote 
Co. | All-Steel Equip Co. 


Shaft, Flexible 
Duro Metal Products Co. 


' a ins mr Reinforced & Waterproof | 4 1 
Littell Machine Co., F. J.| Sisalkraft Co., The 


Turret, Automatic 


Potter & Johnston Machine 
Co. 


Parts 


| 

| 

| 

| Aireraft Engine 
| Govro-Nelson Co. 


Machine Work 


ee ' | Precision, Automotive 
: ia ontrac 
2 | Govro-Nelson Co. 
Govro-Nelson Co. | 
| 
| 
: | Pins, Piston 
Materials Alum; ome I 
| Aluminum Industries. Inc. 
Molding, Power | 
du Pont de Nemours & Co.,| p,; 
Inc.. E. I Pistons 
Plasti Aluminum Co. of America 
astic 





| Aluminum Industries, Inc. mmc “TP 
(See Plastic Materials) | 


Welding, Rods Plastie Material Standard THERMOSTAT 


Mallory & Co., Inc., P. R. Rods, Sheets, Tubes 
(Dies for Are & Resist- 





: du Pont de Ne ‘s & Co. | 
ance Welding) aaa | THE FULTON SYLPHON COMPANY 
Molde 
Metals Molded Products Co. | KNOXVILLE, TENN. 
Spiegeleisen 
New Jersey Zine Co. | (Turn to page 81, please) | 
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Keep Introducing Yourself to 


80 


the 


There's no other way to do it, if you are going to be known by them, and 
remembered by your old contacts, when buying time comes. 


Men you know are moving so rapidly from one position to another . . newcomers 
are entering organizations so generally . . it’s just impossible to get around to 
all of them personally. 


That's why we recommend that you commission AUTOMOTIVE INDUSTRIES to 
help you. It reaches these men twice every month, on their invitation. It’s 
welcomed, and through your advertising message it can keep on re-introducing 
you to your old friends and to these newcomers. 


AUTOMOTIVE INDUSTRIES =~. 


Philadelphia, Pa 





When writing to advertisers please mention Automotive Industries Automotive Industries 











BUYERS’ GUIDE—(Continied from page 79) 


Polish, Body 


Automobile, Metal, Reflec- 
tor-Chromium 


Permatex Company, Inc. 


Screw Stock, Cold Drawn 


Union Drawn Steel Div. 
Republic Steel Corp. 


Screws 
Polishing Equipment C : 
ap 

Udylite Company y 


National Acme Co. 
Machine 


National Acme Co. 
Progressive Mfg. Co 


Set 


National Acme Co. 


Powerplants, Industrial | 
(Portable) | 


Waukesha Motor Co. 


Pre-Cleaner 


United Specialties Co. 





Seals 
Presses Oil 
Drill Amer. Felt Co. (Gyro-Stat) 


Permatex Company, Inc. 


Duro Metal Products Co. Victor Mfg. & Gasket Co. 


Forging, Hydraulic 
Verson Allsteel Press Co. | Shafting 


Bethlehem Steel Co. 
Union Drawn Steel 
Republic Steel Corp. 


Hollow 


National Tube Co., U. S. 
Steel Corp. Subsidiary 


Steel, Cold Drawn 


: . . Div. 
Primers, Gasoline 


Dole Valve Co. | 


Radio Remote Control 
White Dental Mfg. Co. 


| 
| Jones & Laughlin Steel 
Reamers Corp. 
] ‘ted Tooth | Union Drawn Steel Div. 
nserted Looth Republic Steel Core. 


Barber-Colman Co. 


Jones 
Corp. 





& Laughlin Steel 


Reels, Automatic Centering 
(Coil Stock) 

Littell Machine Co., F. J.| shafts 

| Axle 

Removers, Enamel & Paint Mechanies Universal Joint 

Oakite Products, Inc. 
Flexible (Radio) 

White Dental Mfg. Co. 

Propeller & 


Mechanics Universal Joint 
Div. Borg-Warner Corp. 


Rings, Piston 


Muskegon Piston Ring Co. Transmission 


Rivets 
Bethlehem Steel Co. | 
Progressive Mfg. Co. | Shims 
Republic Steel Corp. Victor Mfg. & Gasket Co. 


Rust Proofing 


“orings 
Oakite Products, Inc. : ; ; 
Extension, Compression, 


Torsion or Flat 


Barnes Co., Wallace, Div. 
of Associated Spring 
Corp. 

Barnes - Gibson - Raymond, 
Div. of Associated Spring 
Corp. 

Cook Plant of Barnes-Gib- 
son - Raymond Div. of 
Associated Spring Corp. 


Saws 
Band, Metal-Cutting 
Duro Metal Products Co. 


Screw Machine Products 


Barnes Co., Wallace, Div. | 
of Associated Spring 

National Acme Co. 

Progressive Mfg. Co. 


December 15, 1941 
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Turned, Ground & Polished 


Div. Borg-Warner Corp. | 
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MACHINING 
TO 
SUPERFINE 


TOLERANCES 


Machining of aircraft and automotive engine parts to 
superfine precision clearances is the one thing in which 

| we specialize and also excel—due in no small measure to 
the fact that the majority of our personnel of highly 
skilled men has been with Govro-Nelson continuously for 
a period of 10 to 15 years. 


® Write Us Concerning Your Requirements! 
| THE 


GOVRO-NELSON 


COMPANY 


1931 Antoinette Detroit, Mich. 












Automotive Industries 


8] 











This Card Introduces A 


FELT EXPERT 






General Offices 


GLENVILLE, CONN. 


New York—Chicago—Philadelphia—Boston—Cleveland—Detroit—St. Louis—San Francisco 












nut 
olts and 
screws, STOVE eb q studs on special 


supplied. Rivets an 


der only. ‘al 
poe PROGRESSIVE MEG. 


- nnecticut 
H on 
Torringt 





DANLY 
DIE SPRINGS 


MEDIUM HIGH 
PRESSURE PRESSURE 
HIGH MEDIUM 
DEFLECTION DEFLECTION 


A COMPLETE LINE TO FILL EVERY 
DIE MAKING SPECIFICATION 


DANLY DANLY MACHINE SPECIALTIES, INC. 
P R E Cc | & | oO N 2100 South 52nd Avenue, Chicago, Illinois 


MILWAUKEE e¢ LONG ISLAND CITY, N. Y. 


DEE SETS __ DAYTON « DETROIT © ROCHESTER 
CLEVELAND © PHILADELPHIA 
AND DIE MAKERS’ = pucommun METALS & SUPPLY CO. 


SUPPLIES Los Angeles * San Francisco 




















MECHANICS UNIVERSAL JOINT DIVISION 


Borg-Warner Corp., 2026 Harrison Ave., ROCKFORD, ILL. 
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Gibson Co., Wm. D., Div. | 
of Associated Spring | 
Corp. 

Jones & Laughlin Steel | 
Corn. 

Raymond Mfg. Co., Div. of 
Associated Spring Corp. | 


Sprockets, Industrial Silent, 
Roller, Timing 


Morse Chain Co. 


Stampings or Drawings 
Metal 


Barnes Co., Wallace. Div. | 
of Associated Spring 
Barnes - Gibson - Raymond, | 
Div. of Associated Spring | 
Cook Plant of Barnes-Gib- | 
son - Raymond Div. of | 
Associated Spring Corp. | 
Gibson Co., Wm. D., Div. | 
of Associated Spring 
Niles Steel Products Div. 
Republic Steel Corp. 
Ravmond Mfg. Co., Div. of | 
Associated Spring Corp. | 
Victor Mfg. & Gasket Co. | 
Worcester Stamped Metal | 


Co; 


Stands, Reel (Coil Stock) 


Littell Machine Co., F. J. 
Wittek Mfg. Co. 


Steel 
Alloys 


Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 

Jesson Steel Co. 

Republic Steel Corp. 

Union Drawn Steel Div. 
Republic Steel Corp. 

Vanadium-Alloys Steel Co. | 


Bars 


Bethlehem Steel Co. 

Carnegie - Illinois Steel | 
Corn., U. S. Steel Corn. 

Columbia Steel Co., U. S.| 
Steel Corp. Subsidiary | 

Inland Steel Company 

Jessop Steel Co. 

Jones & Laughlin Steel | 
Corp. 

Republic Steel Corp. 

Tennessee Coal. Iron & 
Railroad Co., U. S. ead 
Corp. subsidiary 


Billets 


Bethlehem Steel Co. 
Carnegie - Illinois Steel | 
Corp., U. S. Steel Corp. 
Columbia Steel Co., U. S. | 
Steel Corn. Subsidiary | 
Jone; & Laughlin Steel | 
Corp. | 
Republic Steel Corp. 
Tennessee Coal, Iron & 
Railroad Co.. U. S. Steel 
Corp. Subsidiary 


| 


82 When writing to advertisers please mention Automotive Industries 





Carbon 


Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 

Columbia Steel Co., U. S. 
Steel Corp. Subsidiary 

Harrisburg Steel Corp. 

Jessop Steel Co. 

Jones & Laughlin Steel 
Corp. 

Republic Steel Corp. 

Tennessee Coal, Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 


Cold Drawn (incl. Flats) 


American Steel & Wire Co. 
U. S. Steel Corp. Sub- 
sidiary 

Jones & Laughlin Steel 
Corp. 

Union Drawn Steel Div. 
Republic Steel Corp. 

Vanadium-Alloys Steel Co. 


Electric Furnace 


Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp., U. S. Steel Corp. 

Jessop Steel Co. 

Union Drawn Steel Div. 
Republic Steel Corp. 


Leaded 
Inland Steel Company 
Plates 


Bethlehem Steel Co. 

Inland Steel Company 

Union Drawn Steel Div. 
Republic Steel Corp. 


Rails 


Bethlehem Steel Co. 
Inland Steel Company 


Shapes 


Bethlehem Steel Co. 

Carnegie - Illinois Steel 
Corp... U. S. Steel Corp. 

Columbia Steel Co.. U. S. 
Steel Corp. Subsidiary 

Jones & Laughlin Steel 
Corp. 

Tennessee Coal, Iron & 
Railroad Co.. U. S. Steel 
Corp. Subsidiary 


Sheets 


Bethlehem Steel Co. 
Carnegie - Illinois Steel 
Corn.. U. S. Steel Corp. 
Columbia Steel Co., U. S. 
Steel Corp. Subsidiary 
Inland Steel Company 
Tennessee Coal. Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 
Union Drawn Steel Div. 
Republic Steel Corp. 


Spring 

American Steel & Wire 
Co., U. S. Steel Corp. 

Barnes Co., Wallace, Div. 
of Associated Spring 


Barnes - Gibson - Ravmond. 
Div. of Associated Spring 


(Turn to page 84, please) 
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J EFFECTIVE SUBSTITUTE FOR 
|  TRICHLORETHYLENE DEGREASING 


. . . Rinses with water. 





With every forging 


rc 
laboratory controlled, = 
Wyman-Gordon is ow 
producingcrankshafts, % 
cams, propellers and A, 
other vital parts, night | 
and day, at full speed. 





(3 
XH CECREASING got 


/ | This versatile, emulsifying solvent anticipates every 

| Automotive, Airmotive and Industrial oil- ~grease clean- 

= | ing problem . . . application . . . by cold immersion. 
* 


WORCESTER, MASS. 
HARVEY,ILL. DETROIT,MICH. 


THE CURRAN CORPORATION 


Manufacturing Chemists, MALDEN, MASSACHUSETTS 

































ae. — To get the required increase in we Mem 
aa production from your metal forming for increased Die — 
Ball Sleeve FAST JOINTS and stamping dies resulting from the ‘Production 
Compression present emergency, you can do one oe 
Couplings : : of two things: 

Universal 


All-Tube Speed and security are com- 
Couplings = bined in tubing joints when 


Flared Tube =— they are made fast with the right 
Couplings 


NeedieSeat 20l@ Coupling. The complete Write for cat- 
Shut-Off line, as used widely in the avto- alog.Conven- 


1 Make more dies by purchasing more die steel, hiring 
more die makers, and installing additional die making 
equipment—a costly and time-consuming method due to 





valves Gasinl: Aalks Wecloarhy endl xen lent, free to scarcity of men, materials, and equipment. 
u - 
a... a Cauheg ok tage nao = Or you can specify Jessop 3C High Carbon-High Chrome 





* Die Steel and get more pieces per die grind and more 


grinds per die—an immediate and effective solution to your 
problem. 


Brass Pipe Valves and Cocks. 
Fittings 


AutoHeater THE DOLE VALVE COMPANY 


Water Lining 4 1901-1941 Carroll Ave., Chicago, itt. 


Special Parts 
to Customers 


hs Complete information on Jessop 3C Die 
Blue Prints 


Steel is contained in Bulletin 341. Write for 
your free copy today. 








| 2 JESSOP STEELS OF AMERICA 
; | oe 


CARBON - HIGH SPEED - SPECIA ALLOY 
| d STAINLESS and COMPOSITE STEELS 
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| PLASTICS SPEED DEFENSE 


Speed defense with plastic moldings. Let our modern 
plant help you solve your plastic molding problems. 
Quotations furnished quickly—deliveries expedited. 
Speed defense by making us a source of supply for 
your plastic requirements. 


MOLDED PRODUCTS CO. 


4554 W. HARRISON ST., CHICAGO, ILL. 


















SNAP-LOCK 550" 2, 


Write for ‘ bulle- 
tin containing FREE TRIAL offer. 
ELECTRICAL MFG. DIVISION 


THE NATIONAL ACME COMPANY 


CLEVELAND, OHIO 


Startling Facts” 
























Modernize 


your 
presses! Increase pro- 
duction! Improve qual- 
S.... Ask for Bulletins. 





- Ne MACHINE CO 








“The HOSE CLAMP WITH THE THUMB SCREW” 
Standard replacement clamp of the automotive in- 
dustry—quick tightening—balanced two-side pull gives 
equal pressure all around, assures perfect seal. Type 
A for radiator hose—l size equals many. GBB for 
booster brakes; GHH for heater hose. H-P for high 
pressure air and gas lines. Type B—Brass boarding 
clamp for windshield wiper nose. 


WITTEK MANUFACTURING COMPANY 


4305-9 W. 24TH PLACE CHICACO ILL 








FURNACES 


Gas Fired, Oil Fired or Electric 
For any Product, Process or Production 
Send your inquiries direct to 
The Electric Furnace Co. 
Salem, Ohio 











TRANSMISSION 
CORPORATION 


An 


Assurance 


Dependable 


Service 


© 


TTA! 


SPECIAL ENGINEERED 
HEAVY-DUTY. TRANSMISSIONS 


2300 ELEVENTH STREET 
ROCKFORD bt. 4 4 Oh 

























PRECISION CONTROL UNITS 


Advanced design combined 
with skilled engineering are re- 
sponsiile for Arens’ more than 
20 year leadership in quality 
precision remote controls. 
Arens Controls are oil and 
waterproof and permanently 
lubricated. Write for complete 
Catalog today. 


Locking ARENS CONTROLS. INC. 


eee 2255 SOUTH HALSTED STREET - CHICAGO, ILLINOIS 





Vernier 
Contro! Head 
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Bethlehem Steel Co. 

Cold Metal Process Co. 

Gibson Co., Wm. D., Div. 
of Associated Spring 


Stainless 


American Steel & Wire 

Co., U. S. Steel Corp. 
Bethlehem Steel Co. 
Carnegie - Illinois Steel 

Corp., U. S. Steel Corp. 
Cold Metal Process Co. 
Columbia Steel Co., U. S. 

Steel Corp. Subsidiary 
Jessop Steel Co. 

National Tube Co., U. S. 
Steel Corp. Subsidiary 
Tennessee Coal. Iron & 
Railroad Co., U. S. Steel 
Corp. Subsidiary 
Union Drawn Steel Div. 
Republic Steel Corp. 
Canadium-Alloys Steel Co. 


Strip 

Bethlehem Steel Co. 

Cold Metal Process Co. 

Inland Steel Company 

Thomas Steel Co. 

Union Drawn Steel Div. 
Republic Steel Corp. 

Structural 

Bethlehem Steel Co. 

Inland Steel Company 

Tool 


Columbia Tool Steels 


Switches 
Directional Signal 


Mitchell Div. United Spe- 
cialties Co. 


Ignition 


Mitchell Div. United Spe- 
cialties Co. 


Taps 
National Acme Co. 


Terminals 
Lock & Plain 


Thomnson-Bremer & Co. 


Thermostats 


Dole Valve Co. 
Fulton Sylphon Co. 


Tools 
Bench Center 
Barber-Colman Co. 
Carbide, Cemented & 
Tipped 
Barber-Colman Co. 
Carboloy Company, Inc. 


Cutting 
Barber-Colman Co. 
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Machine 

Barber-Colman Co. (preci- 
sion) 

Carboloy Company, Inc. 

Small 


Barber-Colman Co. 


Transmissions 


Cotta Transmission Corp. 
(Heavy Duty) 


Trucks, Industrial 
Electric 


Automatic 
Co. 


Transportation 


Tubing 


Alloy, Seamless & Stain- 
less 


National Tube Co., U. S. 
Steel Corp. Subsidiary 
Steel & Tubes Div. Repub- 

lic Steel Corp. 


Carbide, 
Tipped 


Cemented & 


Carboloy Company, Inc. 


Cutting 
Carboloy Company, Inc. 


Stainless 


National Tube Co., U. S. 
Steel Corp. Subsidiary 
Steel & Tubes Div. Repub- 

lic Steel Corp. 


Steel (incl. Seamless & 
Welded) 


Bethlehem Steel Co. 

Bundy Tubing Co. 

National Tube Co., U. S. 
Steel Corp. Subsidiary 

Steel & Tubes Div. Repub- 
lic Steel Corp. 

Timken Roller Bearing Co. 

Copper Coated 


Bundy Tubing Co. 


Universal Joints 


Mechanics Universal Joint 
Div. Borg-Warner Corp. 


Valve & Valve Seat 
Grinding Equipment 
Hall Mfg. Co. 


Valves 
Air (Punch Press) 


Littell Machine Co., F. J. 


Engine 


Aluminum Industries, Inc. 


Automotive Industries 














AUTOMOTIVE INDUSTRIES 


Penetrates into Leading Plants 
in the 


Automotive and Aircraft Industries 














VICTOR 


GASKETS, OIL SEALS , GREASE RETAINERS 








For Ignition 
rectional 


Switch Service; Di- 

Switches; Dove Tails 

MITCHELL DIVISION 
Philadelphia, Pa. 


Air Cleaners—Oil Bath and Pre- 
Cleaners for Engine Protection 


UNITED AIR CLEANER DIV. 
Chicago, Ill. 
Divisions of 


UNITED SPECIALTIES COMPANY 


9705 Cottage Grove Ave. Chicago, Ill. 











Heavy, medium and light stamp-\'y 

Gc ings in any quantity. A steady flow 6c 
of production— when you want it. 

WORCESTER STAMPED METAL CO. 

















.. for over 40 years 
THE PIONEER 
MANUFACTURER OF 





CLASSIFIED ADVERTISEMENTS 


WANTED 
Competent draftsmen to fill attractive positions relating to experi- 
mental development of aircooled engine installations. Aeronautical 
engineering education and aircraft experience obviously desired 
but not essential for ali positions available. Apply by letter to 
Installation Department. Applications not solicited from persons 
now employed in aircraft manufacturing industry. 


PRATT & WHITNEY AIRCRAFT 
EAST HARTFORD, CONNECTICUT 





WANTED 
Engineer for vibration analysis and field vibration testing of air- 
craft power plants. Must be capable of independent mathematical 
analysis for development or correction of engine installations and 
related equipment with special reference to vibration character- 
istics. Applications not solicited from persons now employed in 
aircraft manufacturing industry. Apply by letter to Installation 
Department. 

PRATT & WHITNEY AIRCRAFT 

EAST HARTFORD, CONNECTICUT 





WANTED 

Engineering stress analyst capable of independent design and 
analysis of aircraft structures relating to power plant installations. 
Apply by letter to Installation Department. Applications not 
soicited from persons now employed in aircraft manufacturing 
industry. 

PRATT & WHITNEY AIRCRAFT 
EAST HARTFORD, CONNECTICUT 





WANTED 
Aircraft engine power analyst. Must be thoroughly familiar with 
engine characteristics with all forms of supercharging and under 
all altitude conditions. Aeronautical engineering education desired 
but not essential if experience gained as result of altitude chamber 


testing. Applications not solicited frorn persons now employed in 
aircraft manufacturing industry. Apply by letter to Installation 
Department. 


PRATT & WHITNEY AIRCRAFT 
EAST HARTFORD, CONNECTICUT 





WANTED 
Engineering graduates desiring opportunity to engage in field test- 
ing of airplane power plant installations. Depending upon previous 
experience, if any, applicants must anticipate two to three years 
of training in dynamometer testing and flight testing. Applications 
not solicited from persons now employed in aircraft manufacturing 
industry. Apply by letter to Installation Department. 











QUALITY QUALITY 

STAMPINGS 9 Hunt Street, Worcester, Mass. STAMPINGS Rey 6 ae eee 

Tire BUYERS’ GUIDE—continued wae 

A. Schrader’s Son, Div. Flat, Round, Square or 
Seovill Mfg. Co., Inc. —_———_—— —- Special Shapes 


Barnes - Gibson - Raymond, 
Div. of Associated Spring 

Cook Plant of Barnes- 
Gibson-Raymond, Div. of 
Associated Spring Corp. 

Gibson Co., Wm., D., Div. 
of Associated Spring 


Raymond Mfg. Co., Div. of 
Associated Spring Corp. 


Washers 
Felt 
American Felt Co. 
Spring 


Barnes Co., Wallace, Div. 
of Associated Spring 
Corp. 





December 15, 1941 
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Bethlehem Steel Co. 


Wheels Sas 
_ Spring 
Buffing, Polishing | Barnes Co., Wallace, Div. 
Udylite Company of Associated Spring 
Corp. 
Wicks Zine 
Felt | 


Sheets. Slabs, Sticks, Strip 


American Felt Co. ' New Jersey Zine Co. 
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A. C. Spark Plug Div. General Mo- 

CORD GIF cecccnteesasecccnceces 
Acadia Synthetic Products Div. 

Western Felt Works ............ 
Accurate Spring Mfg. Co. 
Acheson Colloids Corp. ........2.. 
Aetna Ball Bearing Mfg. Co 
Air Reduction Sales Co. 
All-Steel Equip. Co., Ine. 
Aluminum Co. of America 
Aluminum Industries, Inc. ........ 
American Broach & Machine Co... 
American Cable (Div. Amer. Chiin 

Be ee Es ED i ceiscerectccrteresese 
American Chain & Cable Co., Ine. 

(Automotive and Aircraft Div.).. 
American Chemical Paint Co 
American Coil Spring Co. 
American Felt Co. 
American Berew Ce. <icccccaecces: 
American Steel & Wire Co. 
Arens Controls, Inc. 
Atias Drop Ferme CO. 2c cccccsceve 
Automatic Transportation Co. 

of the Yale & Towne Mfg. Co... 
Automotive Industries 


Bakelite Corp., Unit of 

Carbide & Carbon Co. 
Bantam Bearings Corp. 
Barber-Colman Co. 
3arnes Co., W. F. and 
Barnes Company, Wallace, 

Associated Spring Co. 
Barnes-Gibson-Raymond 

socinteG Spring Co. 2... ..ccciecse 
Bearings Company of America.... 


Union 


Div. As- 


Bendix Products Div. of Bendix 
Po Se 
Pe DS AMS. 5 ose ke aera ecaeeie Blais 
Bethlehem Steel Corp. .......... 65- 
Birdsboro Steel Foundry & Ma- 


MO RS hia'c: e065 auiesais-s-bbnen Se 
Bliss @& Lauenilin, Inc. ........... 
Boots Aircraft Nut Corp. 
Borg & Beck Division 

WO OP ok peste aie cinw aisciececiau 
Bower Roller Bearing Co. 
MII EIN re cons cid oats 5:8 Site ncn 
Brown-Lipe Gear Co. 
ROMNEMEND Ces) UM cee winns os ss waisiws 
3ullard-Dunn Division (The Bul- 

RE rai ia wich ase whee Camm acaiee 
PUUnGY TURING CO. onc 6 cccccceesccc 
Bunting Brass & Bronze Co., The 
Carboloy Co., 
CPE FO, os ais eck eeneeseccsces 
Carnegie Lllinois Steel Corp. 
Central Berew Co. .vcccccccccvsees 
Chandler Products Corp. 
ROM Ne REM, Ee i biaca ne, oa wisiwiesernar’ 
Chilton Automotive Publications. . 
Cincinnati Grinders, Inc. 
Cincinnati Milling 

cd | RS. RRS vA 
Cities Service Ol Co. c.ccicccscass 
Clark Controller Co., The 
Clearing Machine Corp. 
Climax Molybdenum Co. .......... 
Cold Metal Products Co., The 
Commmnia Btecl CO, ..iciccaccacives 
Columbia Tool Steel Co. 
Continental Motors Corp. 
Continental Serew Corp. 
Corman MOTrGW COP. onc cs ccccsecs 
Cotta Transmission Corp. 
COURVGEE TOPCIRION ccc cciecccinceeasce 
Cunningham Co., M. E. 
Curran Corp., The 
CON SNES ROG Sind areeetacoeidiniew aes 
Curtis Pneumatic Machinery Co... 


Borg-War- 


Inc. 


Machine Co., 


Danly Machine Specialties, Inc. 
Defense Savings Bonds and Stamps 
Detroit Gasket & Mfg. Co 
Detroit Rex Products Co. 
RIGO, Verve CO, TNC. ic ivncccccces 
du Pont de Nemours & Co., E. I. 
(Ine.) (Plastic Division) ........ 
Durez Plastic & Chemicals, Inc.... 
Duro Metal Products Co. 
Dykem Co., The 


eB NR ok cosines ean maeeues 
Eclipse Machine (Division Bendix 

BIO COCR ioc ckiccce cs veces 
Biastic Stop Nut Corp.....icicicccicess 
Electric Furnace Co., The 
Emerman & Co., Louis E. 


S4 
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76 


to 
Advertisers 


This Advertisers’ Index is published 
as a convenience, and not as part 
of the advertising contract. Every 
care will be taken to index cor- 
rectly. No allowance will be made 
for errors or failure to_ insert 








y 
Ethyl Gasoline Corp. 
eee? COPD. oak sekescveccwns 
Fansteel Metallurgical Corp. 
Fedders Mfg. Co., Inc. 
oh Ee aa, er ee 
Fulton Sylphon Co. 


General BAectric CoO. 40.060 sciecces 
Gibson Company, Wm. D., 

Associated Spring Co. 
Gisholt Machine Co. 
Govro-Nelson Co. 


NE, RN NN ais oskg ya vw ays w arenas 
HIANGY ONG FIATIMAM. ..c..ccic.ccccss 
Harrisburg Steel Corp. 
Heald Machine Co., 
Hoover Ba'l Bearing Co. 
Hotel Bellevue-Stratford 
Houghton & Co., E. F. 


(Phila.). 


Hyatt Bearings Div. General Mo- 

PC RN OY, obo:s 5 aca cawianee-e 
Wiinois Tool Works: <4 .ascasssccicn 
Industrial Sheet Metal Works : 
International Nickel Co., Inc., The 
International Screw Co. ......... 
Jackson Crankshaft Div. ......... 
Jessop Steels of America ......... 
Bo TE 
SOUNSON IWFONEE CO. ook siKcasceas 
Jones & Laughlin Steel Corp., 


American Tron & Steel Works.. 
Kearney & Trecker Corp. ......... 
Berns (26... Inc., "Fine I. BR. ..2 2005 
Kester Solder Co. 

King-Seeley Corp. 


Laminated Shim Co., Inc 
Lamson & Sessions Co. 
Layne & Bowler, Inc. 
LOWin=BIBtMeP CO. okie sisimadcesc 
Libbev-Owens-Ford Glass Co. 
Lineoln Flectric Co., The 
Lincoln Engineering Co. 
St. Serer re? 
Littell Machine Co., F. J. 


McKenna Metals Co. 
OROCTIOP TO, PA ike ec ewaaisenas 
fo Sa 2 
Mallory & Co., Inc., P. R. 
Mathews Conveyer Co. 
Mechanics Universal Joint Divi- 

WR anda wee aria Gee wine él odiaw ne 
Metal Specialty Plastic Div 
Micromatie Hone Corp. 
WEICCMOH BVVIBION wakes cc wewcas 
Molded Products Co. 
Morse Chain Co., 

ke ee i ee eee 
Muskegon Motor Specialties Co... 
Muskegon Piston Ring Co. 


Division Borg- 


National Acme Co., The ..........+. 
National Broach & Machine Co.... 
National Screw & Mfg. Co. 
WatieOnea) Tithe CO. occ ccc. cess wwcs 
New Departure Mfg. Co. 

General Motors Corp.........06+. 
New England Screw Co. 
MGW JOPSOT Bae (6 .. 66c66 bees acics 
Niles Steel Products Division..... 
North American Electric Lamp Co. 
Norton Co. 


The....2nd Cov 


er 


Oakite Products, Inc. 


Parish Pressed Steel Co. 
Parker Co., Charles 
PEPeer< Bion COPD. <icecccicccccns 
Parker Rust Proof Co. 
Pawtucket Screw Co. 
Pease Co., The, C. F. 


PORE: 450. RC. icc net ae sen den 
oy eR i. ee cree 


ge Og ae & : ee re 
Physicists Research Co. ........... 
Potter & Johnston Machine Co.... 
Pratt & Whitney (Division Niles- 

Bement-Pond Co.) ...ccsccvvces 
PrOGressive BETH: CO. ...c.cccccccase 
Racine Tool and Maehine Co. 
Ramsey Accessories Mfg. 
Raymond Bie, CO. occ ticccwccsen 
ReOGVES BPGENETS, TAC. 6. 6.6scc ences 
Reliance Spring Washer Division.. 
Repuetic Steel Core. oi. c<scceaccs 
Rockford Die & Tool Works, Ine. 
Russell Burdsall & Ward Bolt & 

TOM ERE Sek cae wba ema eewn S<aae sai 
Ryerson & Son, Inc., 


SKF Industries, Inc. 
SGT AMIS CO. icc wc cccensicans 
Schrader’s Sons, A. (Div. of Sco- 

vill Mfg. Co., Inc.) 
SR OG i hs od cou wwe cue 
Seneca Falls Machine Co. ........ 
Shakeproof Lock Washer Co....... 
Sheffield Corp. (Gage Division).... 


Shore Instrument & Mfg. Co., The 


Shuler Axle Co., Inc. 
BiImGErOE, £50., “WO oie scesevncsae 
mamat, Ge 650., TC., AMGOR. «oie cases 
Smith Oil & Refining Co. ......... 
South Bend Tool & Die Co. 
Southern Hardware Mfg. Co 
ee a ee 
Standard Oil Co. (Indiana)........ 
Steel Company of Canada, Ltd 
Steel Founders’ 

I cca pn atacea ene arb aa ite aie ews 14,04 
Sheet Be TPC BAG... ac soie ccs sieecsece. 
Sterling Aluminum Products, Inc. 
Sirem Bteel Bae CO. 2... ceccieesvse 
Stuart Oil Co., Ltd., D. A. 


Society of Amer- 


Taylor Mfg. Co. 
We CO, TR hk be 0.500 000 00e-w0e8 
THOMAS TUGGE COs. 66 ccacieeccawas es 
Thompson-Bremer & Co. 
Timken Roller Bearing Co., The, 

Front 


Cover 


Tinnerman Products, Inc...Back Cover 


Tomkins-Johnson Co., 
Torrington Co., The 
Torrington Mfg. Co. 
TPUBCOM TESS CG. 2060-6 ces cic ccviceee 
Twin Dise Cluteh Co. 


The 


Pawilte. COG., TRO. oaks occ cie dens 
Union Carhide and Carbon Corp... 
Union Drawn Steel (Div. 

a i, er ree ie ee 
United Air Cleaner DIV. 2... .ece00s 
Tnited Specialties Co. ....6sc0.c00. 
United States Rubber Co. 
United States Steel Corp. 


Vanadium-Alloys Steel Co. 
Vascoloy-Ramet Corp. ....... 600. 
Verson Allsteel Press Co. 
Victor Mfg. & Gasket Co. 
WincO-RECteP COPR. ....0.000cscsccans 
Vonnegut Moulder Corp. 


Wagner Wilectric Co. ...52 206600 
Watlker-Turner Co., Inc. .....6006. 
Watson-Stillman Co., The 
Waukesha Motor Co. 
Wrelee: DRE. COOTER oie scccccness 
Western Felt Works ............. 
Westinghouse Electric & Mfg. Co. 
White Dental Mfg.Co.,The 
(Industrial Division) 
Whitney Screw Corp. ...........+. 
Wickwire Spencer Steel Co. 
el a a eae 
Worcester Stamped Metal Co. 
Wyman-Gordon 


Young Radiator Co. 


Zoller Machine Works 


Republic 
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Asensitive optical pyro- 
meter takes temperature 
reading of Bethlehem 
sheet-strip in the con- 


tinuous mill. 


BETHLEHEM STEEL SHEETS 


——— 
BETH LEHEWy 
STEEL 


December 15, 1941 


I. the present emergency as in the past, 
Bethlehem Steel Sheets are giving a good 
account of themselves. That’s only natural, 
for Bethlehem Sheets have been produced for 
years in a range of sizes, gages, treatments 
and finishes that is more than broad enough 


to handle practically every one of today’s 
special tasks. In Army truck and scout 
car, in cartridge box and aerial-bomb 
fin assembly, Bethlehem Steel Sheets 
today are ready for any job our 
National Defense Program may offer. 


BETHLEHEM STEEL COMPANY 
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"E Barber-Colman Gives You TAPER SPLINES 


The Modern Way To Key Hubs On Shaft Ends 











— EKO 


He trae 








| fret et deed AMDT 
: i Pee ee 
6 ;—S, SCE 


a1 4 ti ye 
mail f} wees HE application of B-C Taper Splines to truck rear 
_ Lime wi yt < axle pinion drive shafts has greatly increased 


re TS torque capacity and produced unfailing dependability. 


‘B 


iF 
d Taper splines are quickly and economically hobbed 
on Type T Hobbing Machines, as shown. Here 
6-key Taper Splines 23” long by 2” O.D., are 
hobbed at the rate of 5 per hour, and one man can 
run four or more Hobbing Machines. Hob life is 
100 pieces per sharpening. 





Multiple integral keys provide super driving strength 
and the taper accurately locates the mating part 
concentric on the shaft. This method of mounting 
) is unexcelled for heavy operation involving high 
The above pinion drive shafts are hobbed on this Barber-Colman torque or reciprocating stresses. Key-failure is elimi- 
Type h paninn aaneion ? the wo" of a me —_ a nated and greater loads are transmitted. Mating 
manufacturer. ote that this machine can also be use . ° 

for hobbing Straight Splines, or for hobbing spur gears, heli- hubs are readily produced by broaching a taper 


cal gears and special hobbed forms, reamed hole with a standard spline broach. 
when desired. 





© Write for Bulletin F-1403 which fully B-C Taper Splines may improve the performance of 
describes the B-C Type T Hobbing Ma- your products or reduce maintenance cost. Why not 


chine, designed especially for producing qgk Barber-Colman engineers for the complete facts on 
Taper Splines in one operation on a 




















production basis. the application of Taper Splines to your products. 
DATA ON THIS JOB 

Part — Pinion drive shaft for truck axles; 4620 special Work-Holding—Collet chuck between centers, located 

steel, hobbed before hardening. by means of a stop. ee 
Operation — Hobbing Taper Spline 23/9” long with Feed—0.028’ per rev. of work... Hob Speed — 821.p.m. B-¢ 

2.000” O.D., 1.620” to 2.000” tapered root dia., , ‘ 

and 0.496’— 0.497” key width. Pieces per Sharpening — 100. torr 
Hobbing Machine — Barber-Colman Type T Hob- Production — 5 taper splines an hour. propucrs 

bing Machine. Remarks — In addition to taper splines, they use this MOE!, NOBBING 
Hob — Barber-Colman patented Taper Spline Hob; Type T for cutting straight splines; some of which 

3” dia. x 4” long with 114” straight bore; single are on long shafts which extend through the MACHINES, HOB 

thread; 16 gashes. machine spindle. SHARPENING MA- 


CHINES, REAMERS, 





SE ORATION TE 


REAMER SHARP- 


Barber-Colman Company Ets 


SPECIAL TOOLS 





General Offices and Plant 205 Loomis St., Rockford, Illinois, U. S. A. 
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When the Might of this Light Shall Prevail 


In this uncertain world, a few certain facts shall prevail to guide 


man’s footsteps toward unending peace. The darkness will end; there 
shall be no more hate and fury; and the light of understanding 
will illuminate men’s souls. The forces of civilization are joined 
in a pledge that will not falter in the accomplishment of victory 


Spicer Manufacturing Corporation ° Toledo, Ohio 


38 YEARS OF 


es > * a 
F BROWN-LIPE Ss iy x a 


SPICER PARISH 
CLUTCHES and FRONT and REAR 


UNIVERSAL FRAMES 
_, TRANSMISSIONS AXLES JOINTS _ READING, PA. _ 
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BANTAM BEARINGS 

















TEN-FOOT CIRCULAR BLADE is a striking feature of this Newton Cold Saw Cutting-off Machine 
manufactured by Consolidated Machine Tool Corporation—probably the largest machine of its 
type ever built. Bantam Radial Roller Bearings were selected by Consolidated for use in this 
giant machine because of their compactness and high load capacity. Here is a typical instance 
of Bantam’s skill in meeting novel design requirements. 





BANTAM SUPPLIES ANTI-FRICTION BEARINGS of 
many sizes and types to meet the require- 
ments of Industry and Government for de- 
fense production. Because of Bantam’s broad 
experience in the design and application of 
every major type of anti-friction bearing, 
Bantam engineers are exceptionally well qual- 
ified to undertake the solution of new and 
difficult bearing problems. For advice on anti- 
friction bearings, TURN TO BANTAM. 


THIS COMPACT POWER TAKE-OFF is designed 
to take full advantage of the compact, space- 
saving features and high-capacity of Bantam’s 
Quill Bearing. Built by Sterling Motors Corp. 
for use on heavy-duty Sterling trucks, 1t illus- 
trates another application for this low cost anti- 
friction bearing. Completely self-contained, the 
Quill Bearing is admirably adapted to produc- 
tion-line assembly methods. For details on 
this unusual bearing, write for Bulletin C-104. 
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STRAIGHT ROLLER - ral 


SOUTH BEND «- INDIANA 
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FOR HEAVY-DUTY WELL DRILLING, Pennington 
Signaling Core Barrel's 1234” oil-bath rotary 
offers outstanding advantages in capacity and 
economy. Photo shows Bantam Ball Thrust 
Bearings and drive which give this 
rotary a capacity of 70 tons at 100 RPM, 
permit it to be operated continuously at 600 
RPM when drilling. “Bantam Bearings are 
precision-made,” says Mr. Harry Pennington, 
“and we could ask for nothing better than 
what you furnish. Our products are also pre- 
cision-made to take 


gears 





advantage of Bantam’s 
accuracy.” 


4000-TON FORMING PRESS built by Baldwin- 
Southwark is powered by two Oilgear Two- 
way Variable Displacement Pumps with a 
combined displacement of 143 gallons of oil 
per minute at pressures up to 3,000 pounds 
per square inch. Each pump rotor turns on 
large Bantam Radial Roller Bearings—7.0866” 
I.D. for front rotor bearings, 9.0551 I.D. 
for rear rotor bearings. 
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CLEARING DOUBLE ACTION 
PRECISION HYDRAULIC PRESs 


The illustrated CLEARING Double 

on Press features g newly devel. 
Oped Hydraulic system characterized 
y instantaneoys build up of the Clamp. 
ing pressures in the 4 Corners of the 
blankholder, €ach corner to the desired 
adjustable amount. These Pressures 


are made from control panel. 

Presses of this type are built in g 
Wide range of Pressures, bed sizes and 
Strokes, Hydro-pneumatic Cushions with 
locking devices are built into the beds, 

SS€s are used for q wide 
variety of work, Particularly for preci- 
Sion drawing of thin sheets of aluminum 
and stainless Steel where contro] 


importance. CLEARING engineers wil] 


be glad to consult with you, Literature 
will be mailed on request. 
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